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VIEWS, NEWS AND INTERVIEWS 
“The ELECTRICAL REVIEW has 
ken just pride in printing the 
yhievements of electrical men in 
” remarked an old sub- 


emergencies, 

griber. ‘But I want to tell you 
yhat the chief engineer, a steam and 
mechanica! engineer, did when 700 
tons of cox! in a Brooklyn street rail- 
my power house caught fire. The 
eal was stored in pockets in the top 
of the building, and something, prob- 
ably spontaneous combustion, set it 
aire. An alarm was sent in and a 
contingent of the fire department 
arived on the scene. The chief 


engineer didn’t get rattled and didn’t 
lose his nerve, but devoted his en- 
agies for the time being, to keeping 
the firemen and their hose out of the 
plant. You know water is bad for 
dectric railway generators, and the 
chief didn’t see how he could have a 
lot of firemen squirting streams on 
cal in the top of the building, the 
mater running down on the genera- 
tors, and at the same time keep the 
plant running. So he barred out 
the firemen, opened wide the coal 
chutes, and as fast as the burning coal 
arrived on the fire room floor he had it 
shovelled into the furnaces where 
itbelonged. The coal that was not 
burning was piled at one end of the 
r room, and as rapidly as possible 
was placed on the conveyors and 
carried up to the pockets again. 
This process was continued until all 
the burning coal had been removed 
from the pockets, and not a boiler, 


engine or generator was shut down 
foraminute. I call that good emer- 
gency work, don’t you ?” 





“T witnessed a really astonishing 
exhibition of coolness and presence of 
mind the other day,” said a New 
Orleans insurance man to a newspaper 
mun. ‘Some workmen were re- 
moving an overhead wire on upper 
Prytania street, when one end of it 
broke loose and dropped down to the 
pavement. It doubled into a sort of 
loop as it fell, and, by a singular 
chance, it completely encircled a 
jolng man who was passing, without, 
lowever, touching him anywhere. 
Some people were standing in a near- 


by doorway, and immediately yelled, 
‘ Live wire!’ 

‘‘Nine men out of ten would have 
lost their heads entirely under such 
circumstances, but this young chap 
was as calm as a Summer morning. 
The wire was wriggling all around 





side of the street at the time the thing 
occurred, and I must confess it made 
my hair bristle on my head. I ran 
across and couldn’t help remarking to 
the young man that I admired his 
pluck. He laughed. ‘Oh! that’s all 


‘Vm drip- 


on the surface,’ he said. 


Fig. 1.—‘‘ Inpuction-CorL, EXPERIMENTS ”’—DIsks FOR SECURING OPTICAL EFFECTS. 


him, like an immense snake, and 
threatened every moment to strike 
him on the legs, but he made no 
effort to jump. On the contrary, he 
stood perfectly still, puffing away at 
a cigar he had been smoking as he 
came along, and presently, when he 
saw an opportunity, he sauntered 
quietly out of the open end of the 
loop, as unconcerned, to all appear- 
ances, as a man walking out of a 
drawing room. I was on the opposite 


ping with sweat and am really scared 
half to death.’ 

“IT would like to round off this 
story by saying that the wire was 
carrying enough current to kill an 
elephant, but the truth is that it was 
not connected at the time, and was as 
harmless as a piece of clothes line. 
Still, that was something nobody 
knew for half an hour, and I insist 
that it has no bearing on the real 
merits of the case.” 
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INDUCTION-COIL EXPERIMENTS. 





INSTRUCTIVE AND ENTERTAINING 
PHENOMENA EASILY EXHIBITED. 





BY HOWARD B. DAILEY. 





Taking advantage of a well-known 
peculiarity of our visual function, 
whose manifestation, ‘*‘ persistence of 
vision,” is due to the temporary re- 
tention of the retinal image after the 
removal of its cause, the experimenter 
in electrophysics is enabled to pro- 
duce with great perfection many curi- 
ous optical effects, which are always 
interesting and entertaining. The 
singular spectacle of a circular saw 
really revolving at full speed, but 
having every appearance of being 
absolutely at rest, with all its teeth 
distinctly visible, is one easy of demon- 
stration by any one having an induc- 
tion coil and a small electric motor. 
Fig. 2 shows the arrangement of 
apparatus for this experiment. At 
the left is seen a rather coarse- 
toothed buzz saw, six or eight inches 
in diameter, cut out of thin sheet 
brass or zinc and mounted upon the 
spindle of a small motor which is 
driven at a high speed by the battery 
B. A separate battery, not shown in 
the illustration, operates the coil, 
whose regular circuit - breaker is 
thrown out of action by moving the 
platinum-pointed screw permanently 
out of contact with the vibrating 
spring. Wires are attached to the 
interrupter posts and led to the bind- 
ing-screws of a special interrupting 
device in the rear of the saw motor 
and actuated by it. This consists of 
a short piece of watch spring,mounted 
at the top of a stiff wooden post, 
attached to the motor base. The 
spring bears lightly against a platinum- 
pointed contact-screw placed below 
it. The motor shaft is prolonged 
posteriorly, terminating in a short 
crank which engages the end of the 
spring, lifting it out of contact and 
breaking the primary circuit of the 
induction-coil once for each revolution 
of the saw. “It is evident that with 
such an arrangement the occurrence 
of the light flashes must exactly syn- 
chronize with the revolution of the 
motor, regardless of any variation in 





* with 


356 


its speed; the result being that in a 
darkened room the swiftly moving 
blade appears to stand perfectly still, 

ith every tooth and mark upon its 
surface as plainly visible as if it were 
actually at rest. The fine print of a 
scrap of newspaper pasted upon its 
face may be easily read with the saw 
running at 2,000 revolutions per 
minute. To prove that it is really in 
motion small raw potatoes may be 
readily sliced with it, and it is indeed 
a novel sight to see such objects drop 
in two when held between the ap- 
parently stationary teeth. In working 
up this experiment the light from a 
Geissler tube was first tried but was 
found inferior to that of the naked 
spark, owing to a phosphorescence of 
the glass which, lasting an appreciable 
time after each discharge, interferes 
materially with the clearness of the 
effect by prolonging the duration of 
the flashes. A small Leyden jar, J, 
with its inner and outer coats con- 
nected, as shown with the terminals of 
the secondary wire, adds greatly to the 
brilliancy of the spark which is still 
further assisted by the white card- 
board reflector, R. The front face 
of the saw may with advantage be 
painted white. 

By the use of whirling disks hav- 
ing various figures upon them, viewed 
by the intermittent light of the in- 
duction coil, many curious optical ef- 
fects are obtained. In Fig. 1 are 
seen a few examples of these disks. 
The motor used in the previous ex- 
periment may be advantageously em- 
ployed to revolve them. A Geissler 
tube is used and the coil has its regu- 
lar interrupter brought into action, 
since the occurrence of the light 
flashes must be made independent of 
the speed of rotation of the card ; the 
many different appearances of the 
same disk being dependent upon the 
varying relation between speed of rev- 
olution and rapidity of discharge. 
The disk a, seen in position upon the 
motor at the left of the induction 
coil and the tube, was taken from 
Hopkins’s ** Experimental Science.” 
It provides one of the best of this 
class of illusions, and to the principle 
of its design is due the credit of sug- 
gesting ideas for a large number of 
pleasing forms. It hasan outer and 
inner set of radial bars, the outer 
having twelve and the inner thirteen 
bars, while upon a circle eccentric 
the centre are drawn twelve 
equally spaced dots. When in opera- 
tion the two sets of bars appear to 
revolve slowly in opposite directions, 
and it is with difficulty that the ob- 
server persuades himself that they are 
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really fast to the face of the card. 
Again, as the speed of the motor 
changes (the coil interruptions re- 
maining constant), one set remains 
stationary while the other slowly ad- 
vances, or both sets seem to turn at 
different speeds in a direction con- 
trary to that of the known motion of 
the card; the dots describing small 
circles of their own. Upon a like 
plan the disk 4 is made, consisting of 
two sets of broad equidistant curved 
lines, tapering to points at the cen- 
tre, and bent in opposite directions ; 
the sets having fifteen and sixteen 
lines respectively. i 

It would be impossible to describe 
the great variety and beauty of the 
figures this card produces. As the 
speed changes most intricate and un- 
expected combinations appear, all in 
graceful motion and often bearing no 
resemblance to the actual markings. 
In ¢, d, e and fare seen adaptations 
of the principle of the zoetrope and 
kinetoscope to the induction coil. As 
will be observed by a study of the 
pictures upon them, each one of a 
series is drawn in a position differing 
slightly from the next one following, 
the speed of the motor being so regu- 
lated as to cause the arrival of the 
figures at any fixed point to synch- 
ronize with the light flashes from the 
tube. The disks then seem to be at 
rest while the pictures themselves are 
in life-like motion. C and d are 
mechanical movements, and the latter, 
which beautifully illustrates the mo- 
tion of an oscillating steam engine, is 
especially interesting. In e the rows 
of dots or balls are seen to glide 
slowly outward from the centre into 
the snapping jaws of the hungry 
dogs who swallow them voraciously. 
Reversing the motion causes the 
animals to disgorge their feast; the 
balls passing back again and disap- 
pearing in the centre. The dots are 
drawn at the intersections of a spiral 
and 18 straight radial lines entering 
the mouths of the dogs’ heads, which 
being located upon an eccentric, push 
themselves savagely in and out at 
each revolution. The vigorously 
switching tails and wriggling bodies 
of the chubby fishes in f are highly 
amusing. G produces alternate con- 
tractions and expansions of the black 
dots, while the frantic dance and 
furious gesticulations of the figures 
on h/ never fail to provoke mirth. In 
the small disk 7 several dots with 
circles surrounding them are fre- 
quently seen. The effects here men- 
tioned are only a few of the great 
variety of which such disks are 
capable. The lover of scientific 


recreation who will prepare them for 
himself will recognize them as among 
the best of induction coil accessories, 
and will find much enjoyment in the 
curious changes taking place in the 
appearance of any particular disk at 
each disturbance of the relation be- 
tween the velocity of rotation and 
occurrence of the light flashes. 
wns actgias 


NOTES ON LIGHT. 
BY WILLIAM ROLLINS. 


NOTE LXXII—THE POWER OF HAR- 
MONICS. 


I had a tube like the one shown in 
Fig. 56, Note lx, and attached it to 
the generator mentioned in Note 
Ixvii. The spark gap in shunt was 
opened to fifteen inches, but no dis- 
charge went through the tube. Two 
multiple spark gaps were then placed 
in series with the tube, one on each 
end. Holding the cords controlling 
these in my hands, J adjusted them 
until I found a rate of surging which 
caused the tube to light up. As soon 
as this occurred the spark gap in 
shunt was reduced without the current 
crossing, showing that the resistance 
of the tube was less. Why did the mul- 
tiple spark gaps cause the tube to gen- 
erate X-light ? This was the reason. 
The tube had been pumped to a high 
vacuum to fit it to a powerful gen- 
erator. It had been used in a large 
hospital until the generator could not 
lightit. Ilowered the vacuum with the 
platinum regulator the day before, but 
it had gone up again. Evidently all 
the hydrogen in the cathode, which 
was not firmly held by the aluminum, 
had been driven out and used up, 
until an electric pressure sufficient to 
cause a spark to jump 15 inches of 
air had no power to send out more 
and so light the tube. By running 
down and up the scale of the electric 
surges, I found a rate which was an 
harmonic—a natural period of the 
hydrogen particles—which therefore 
were thrown into a stronger and 
stronger vibration until escaping from 
the attractions of the aluminum 
particles they rushed out striking the 
target with a high velocity and pro- 
ducing X-light of great penetrating 
power, for we could see our hearts at a 
distance of 30 feet from the tube. 
After observing the tube for half an 
hour the spark gaps in series were 
closed. The spark gap in shunt was 
reduced to measure the resistance of 
the tube which was found to be less 
than a tenth of an inch. The color 
was deep blue, the Varley stream and 
the target reflection both white and 
there was no X-light. This showed 


Vol. 35—No, 9 


that the short period of running had 
forced a great number of particle 
into the circulation. The experimen 
also showed the importance of the 
statement made in Note xxxix, that, 
high-potential was desirable in g gen 
erator for lighting X-light tubes, 


NOTE LXXIII—MASSIVE CATHODEs, 


Until I introduced a different type 
the object of tube makers wag tj 
have the tubes as small as possible 
and with very light terminals, Thy 
anode was made of a small piece 
platinum foil, and the cathode of, 
small and thin disk of aluminuy 
supported by so small a stem ag tj 
require glass support. In Fig, (, 
Note xviii, I showed a magirg 
cathode, and in later notes strong 
tubes properly proportioned to bey 
the force from powerful generator, 
and with cathodes of sufficient may 
to serve as reservoirs of hydrogen, 
This is a matter of practical impor. 
tance in tubes for hospital work, 
where the tubes are often kept 
lighted for many hours in a day, 
Under these conditions a light cathode 
would soon show signs of exhaustion. 
With massive cathodes I have fr. 
quently kept a tube lighted bys 
powerful generator without any signs 
of fatigue appearing after ten hour’ 
run. 

NOTE LXXIV—X-LIGHT A II YDROGEX 
PHENOMENON. 


Scattered through these notes are 
various experiments and statements 
showing how X-light is produced. 
Briefly this is the way: Particles of 
hydrogen come rushing out of the 
cathode, bang against the target, are 
heated and so vibrate, throwing the 
ether into waves unlike those of 
ordinary light, because of higher 
pitch and shorter trains quickly 
diminishing in frequency and ampli 
tude, because the particles are 
small they lose heat rapidly. Fer, 
however, believe me, so in « few notes 
some simple experiments wil] be met- 
tioned, which I venture to ask thos 
who hold other theories to consider 

Place a tube on the pump and é 
haust it until it produces no X-light 
Then is a good time to stop and oot 
sider some of the ether theories, 
which are that cathode and X-rays 
are portions of the ether, either of 
the vortex ring or other type coming 
from the cathode. In Note Isis, 
showed an experiment which ¥# 
against this theory, as it appeared to 
indicate that X-light penetrated inl 
the geometrical shadow. In the 
present experiment we have to 0 
sider in what way the cathode bi 
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heen changed when X-light is no 
jonger produced. If X-rays were 
portions of the ether shot out from 
the cathode and there came a time 
yhen we got no more X-rays, we 
should be justified in thinking we 
had reduced the amount of ether 
in the cathode. 

Also, if the experiment showed that 
ether had been driven out of the 
cathode. the only thing required for 
the production of X-rays again would 
be rest, to allow the ether to go back 
again, but you could let such a tube 
rest unti! doomsday and it would not 
make the faintest spark in the uni- 
versal gloom. As I did not feel com- 
petent ‘0 achieve so easily such a 
wonderful result, I preferred to be- 
lieve that what I had done was only 
toreduce the supply of hydrogen in 
the cathode until a condition of 
equilibr:um had been reached between 
the electric stress and the attraction 
of the remaining hydrogen for the 
aluminium. Therefore we should not 
expect rest alone to enable a tube to 
generate X-light again, but we should 
expect ‘resh supplies of hydrogen to 
produce this result, and behold it was 
only necessary to use the electrolytic 
regulator figured in Note lxii to get 
brilliant X-light again. 
i\XXV—DEPTH OF RADIANT 

AREA. 

In Note Ixix, Fig. 62, I showed a 
target xnode with a slit. Here let 
us consider an experiment with a 
similar -lit which is raised a hundredth 
of an inch above the plane of the 
target, with the nearest opening one- 
half inch back from the edge of the 
raised piece. Excite the tube and 


NOTE 


look the image made by the 
X-ligh: coming through the slit. 
Then consider the theories of Stokes 
and J. J. Thomson, which fortu- 


nately sre now easily accessible, hav- 
ing ben reprinted in Roentgen Rays 
by G. F, Barker. Stokes says: 
“Well, then, this is what I con- 
sider t» constitute Roentgen rays. 
You have a rain of molecules coming 
from t!\« electrically charged cathode, 
which ou may think of as so many 
rain-dr)ps in a shower. They strike 
successively on the target, 
molecule striking the target pro- 
ducing a pulse, as I have called it, 
In the ether, which is essentially 
partly jositive and partly negative. 
The simplest form of pulse, as I call 
it, in order to distinguish it from 
4 periolic undulation, would be one 
consist ing of two halves, in which the 
disturbances were in opposite direc- 
tions. The positive parts are not 
Recessiirily alike, as one may make 


each 
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up by a greater width measured in 
the direction of propagation for a 
smaller amplitude, it will be simplest 
to think of them as alike.” 

Thomson says: ‘‘ Thus we see that 
the stoppage of a charged particle will 
give rise to very thin pulses of intense 
magnetic force and electric intensity. 
Two pulses are started when it is 
stopped. One of these is a thin sheet, 


whose thickness is equal to the di- 


ameter of the charged particle ; this 
wave is propagated in the direction in 
which the particle was moving; the 
other is a spherical pulse, spreading 
outward in all directions, whose thick- 
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ness is again equal to the diameter of 
the charged particle. The theory 
which I wish to put forward is that 
Roentgen rays are these thin pulses 
of electric and magnetic disturbance 
which are started when the small, 
negatively charged particles which 
constitute the cathode rays are 
stopped.” Now, according to Kelvin, 
the diameter of a hydrogen particle is 
in the neighborhood of 35,595,555 Of a 
centimetre ; therefore, the magnitude 
of the vibration which 
started in the ether on these theories 
would not differ much from this 
measure. To such a dimension the 
one-hundredth of an inch of platinum, 
on top of which is our target, would 
be a vast cliff in whose shadow the 
slit would be quietly reposing, lighted 
but dimly, for no portion of the 
direct rays from the radiant area 
could enter it fairly ; for, according 
to these theories, the depth of the 
radiant area at the base of our plati- 
num cliff is only about the diameter 
of a hydrogen particle. But experi- 
ment shows the slit is so brightly 
lighted that I have got diffraction 


fringes in half an hour’s exposure, 
and it gives a bright image on the 
fluoroscope at a distance of two feet, 
sol prefer my earlier explanation ; 
namely, that the particles of the 
cathode stream are heated to a very 
high temperature by their impact on 
the target. As it takes time for the 
heat to decline, the particles retain a 
sufficient temperature, when they have 
bounced back opposite the slit, to 
make them still centres from which 
the ether waves we know as X-light 
originate, therefore, as the wave 
fronts can enter the slit directly, this 
is brilliantly illuminated. 
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(See page 355.) 


AMERICAN BELL TELEPHONE 
COMPANY. 





THE AMERICAN TELEPHONE AND TELE- 
GRAPH COMPANY TO ABSORB 


THE PARENT CONCERN. 





At a meeting of the directors of 
the American Bell Telephone Com- 
pany, held in Boston on December 
1, it was voted to turn over the assets 
of the company to the American 
Telephone and Telegraph Company. 
This is believed to be the first step in 
the removal of the American Bell Tele- 
phone Company from Massachusetts 
to New York. President Hudson, of 
the American Bell Company, author- 
ized the following statement on De- 
cember 2: 


‘*The substance of the action taken 
at the meeting of the directors yes- 
terday is that the assets of the Ameri- 
can Bell Telephone Company are to be 
taken over by the Long Distance Com- 
pany (American Telephone and Tele- 
graph Company). It is to be recom- 


mended that two shares of Long Dis- 
tance Company stock be exchanged for 
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oné share of American Bell Telephone 
Company stock. The balance of 
$19,000,000 or $20,000,000 of Long 
Distance Company stock will be held 
for the benefit of the Long Distance 
Company.” 

According to its last annual report, 
the issued capitalization of the Ameri- 
can Bell Telephone Company is $25,- 
886,300. At two shares for one the 
absorption of the company by the 
American Telephone and Telegraph 
Company will require an issue of 
$51,772,600 of the latter company’s 
stock. A Boston paper stated on 
Saturday last that the new stock 
probably will pay 8 per cent, or $16 
per year on two shares, whereas at 
present one share of American Bell 
receives $15; 7. e., $12 regular and 
$3 extra. This, of course, is merely 
an assumption. The parties in in- 
terest are not prepared to announce 
the exact dividend rate, nor have 
they stated when the exchange of 
stock will be made. 

As is well-known the American 
Bell Telephone Company is the parent 
concern which controls the various 
local licensee Bell telephone com- 
panies throughout the United States. 
The American Telephone and Tele- 
graph Company, popularly known as 
the Long Distance Company, has also 
heretofore been controlled by the 
American Bell Telephone Company. 
Mr. John E. Hudson, of Boston, is 
president of both companies. The di- 
rectorate of the American Telephone 
and Telegraph Company includes, 
besides Mr. Hudson, the following : 
Melville Eggleston, secretary; Edward 
J. Hall, general manager; Edward 
P. Meaney, assistant general man- 
ager; Alexander Cochrane, William 
D. Sargent, Charles W. Amory and 
Henry S. Howe. Several of these 
directors are also associated with 
other licensee Bell companies. The 
American Telephone and Telegraph 
Company was organized about fifteen 
years ago for the special purpose of 
providing long-distance lines connect- 
ing the exchanges of the various 
licensee Bell companies. The capital 
stock, which was at first $5,000,000, 
was gradually increased to $25,000,- 
000, and a few months ago the board 
of directors authorized a further in- 
crease to $75,000,000. 

It is believed that the controlling 
reason for the combination noted 
above is that the American Bell Tele- 
phone Company has been considerably 


“harassed of late by the attempts of 


the Massachusetts state authorities to 
place the corporation under state 
supervision and control, and also by 
the tax laws of the state. 
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SCIENCE BREVITIES. 


Resistance of Moving Electrolytes— 
Edlund found in 1875, by two inde- 
pendent methods, that the resistance 
of a liquid, such as water or a mix- 
ture of water and alcohol, diminishes 
when it moves with the current and 
increases when it moves against the 
current. Bosi found the same result 
to a more pronounced extent in solu- 
tions moving at the rate of 1lem. per 
second as against Edlund’s 10m. per 
second, but only in electrolytes which 
concentrate at the anode, the effect 
being the opposite for electrolytes 
which concentrate at the cathode, and 
no effect being observed in electro- 
lytes which undergo no concentration. 
Doubt has been thrown on the whole 
phenomenon by Hayward’s experi- 
ments, but A. Amerio has repeated 
Bosi’s experiments, confirmed his ob- 
servations, and given a very plausible 
explanation of the effect. He points 
out that various solutions employed by 
Bosi all increase in conductivity when 
concentrated. If the electrolyte con- 
centrates about the anode, and the 
liquid flows from the anode to the 
cathode, it is evident that the anodic 
concentration will be made to affect a 
larger portion of the liquid in the 
tube, and the resistance will fall. 
Whereas, if the electrolyte concen- 
trates about the cathode, the concen- 
trated portion is rapidly washed away 
by the flowing liquid. Mere motion 
has no traceable effect, the change of 
resistance observed being altogether 
a concentration phenomenon. The 
above is abstrated by the Llectrician 
from an Italian technical journal. 








Magnetic Shielding —F or a long time 
it was the custom to use extremely 
thick iron shells to protect suspended 
magnetic systems from outside dis- 
turbance. The advantage of using 
concentric shells, separated by non- 
magnetic interspaces, was pointed out 
by Riicker and by Du Bois, the former 
giving a general solution, in spherical 
harmonics, of the general problem of 
multi lamellar shielding with spher- 
ical shells). Mr. A. P. Wills main- 
tains, says one of Mr. E. E. Fournier 
d’Albe’s abstracts, that the practical 
advantages of cylindrical shells are 
much greater than those of spherical 
shells. Convenient cylindrical shells 
may be made by rolling up thin sheet- 
iron strips of proper width, and the 
same amount of shielding may be ob- 
tained as with ten times the material 
in a single shell. The author gives a 
mathematical determination of the 
shielding ratio—i. e., the ratio of the 
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external field to the field within the 
shield, for the case of infinitely long 
cylinders—but he also shows that the 
condition of infinity is closely approxi- 
mated to in the central portion of a 
cylinder whose length is not less than 
three or four times its radius. The 
best ratio of the two radii of an air 
space between the shields is 1.5 or 1.6 
in case of cylinders, and it is possible, 
by the use of three shields, to reduce 
the external field five or six thousand 
times. The author works out a 
special case in detail by a graphic 
method. 

X-Ray Tubes with Artificially Cooled 
Anodes — The French Academy of 
Sciences publishes a communication 
from MM. A. Buguet and V. Chabaud 
on a type of artificially cooled anode 
that they have used successfully in 
X-ray work. ‘The illustration shows 
its construction very clearly. The 





X-Ray TUBE WITH WATER-COOLED ANODE. 
anode is at the extremity of a large- 
sized tube of platinum sealed directly 
in the glass. A little reservior for 
water is attached to the outer end of 
the platinum tube, but in case a very 
high circulation is desired, the plati- 
num tube is made double and water or 
mercury can be forced to circulate 
against the back of the anode plate C. 
It is said that the tube works well 
under the discharge of most power- 
ful coils without the anode becoming 
even red-hot, and that the vacuum in 
the tube does not change during its 
operation. Similar tubes have been 
devised in this country by numerous 
experimenters, but the results so far 
have not been made public. 
Resistance of Amalgams.— Mr. R. 8. 
Willows describes in the Philosoph- 
ical Magazine, the results of some 
experiments undertaken for the pur- 
pose of investigating the alteration in 
the electrical resistance of amalgams 
with temperature. Among the 
amalgams tested were those of zinc, 
tin, cadmium and magnesium. Cad- 
mium and tin amalgams showed a 
sudden rise in resistance at about 95 
degrees; the resistance remaining 
higher after cooling than it had been 
at the same temperature before heat- 
ing. Zine amalgams show a very 
extraordinary behavior. Most of 
them yield curves in which the re- 


sistance rises gradually at first with 
the temperature, then more slowly, 
after which there is a sudden drop in 
the neighborhood of 65 degrees, and 
then another gradual rise. On cool- 
ing, there is a gradual fall, which 
continues nearly in a straight line 
down to 20 degrees or 25 degrees, 
after which there is a somewhat sud- 
den rise. The author supposes that 
the amalgam consists of a mixture of 
several different compounds of mer- 
cury and zinc, together with zinc and 
mercury in the free state. At 36 
degrees one of these compounds 
melts, and at a higher temperature 
we reach the melting point of another, 
which causes the sudden drop of 
resistance. On cooling, the liquid 
which has the higher melting point 
persists down to a certain point at 
which the whole mass becomes solid. 


Charge Indicators for Accumulators 
—Before the Royal Academy of Sci- 
ences, in Padua, Italy, Signor M. 
Bellati recently read a paper on the 
above subject. The method that he 
suggested is as follows: He puts on 
the cell of the accumulator to be 
tested a vertical glass tube, something 
like a boiler feed-water indicating 
glass, and in this floats upon the top 
of the electrolyte some liquid which 
is lighter than it and does not mix 
with it, such as kerosene oil, for 
example. At the base of this tube is 
blown a bulb. The small variations 
in density of the electrolyte, as the 
charge increases, are magnified greatly 
in the movement of the lighter liquid 
in the upper part of the tube, and, as 
this can be furnished with a scale, the 
total charge can be read at any time 
by reference to the height of the 
liquid column. 


Wireless Telegraphy in the Alps— 
In a note to the French Academy of 
Sciences, presented by MM. Jean 
and Louis Lecarme, they describe the 
results of experiments with wireless 
telegraphy, where the stations were 
not only separated by a considerable 
horizontal distance, but also where 
they were very different in altitude, 
and one at least of them in the high 
regions of the atmosphere. Experi- 
ments were made between Chamiounix 
at an altitude of 1,000 metres, and 
the Vallot abservatory, 12 kilometres 
away in a direct line and at an alti- 
tude of 4,350 metres. The equip- 
ment of the two stations was of the 
usual variety, the earth at the upper 
station being made of an iron post 
driven into the hard snow. It was 
found necessary to separate the poles 
at the spark gap at least two centi- 
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metres to obtain good results. Clouds 
seemed to have no effect. Atmos. 
pheric discharges occasionally regis. 
tered themselves on the receiving 
apparatus, but produced no effect 
sufficiently injurious to interfere with 
communication. The electric light- 
ing circuits in Chamiounix violently 
affected the distant station, and jt 
was found impossible to use the 
system while the lights were burning, 
The illuminating system of that town 
is fed from a three-phase network 
with 2,500 volts on the primary, 
ee 


ELECTRIC LIGHT FLASHES, 


The Beacon Light Company, of 
Chester, Pa., is making large improve. 
ments in its appliances and system. 

The Malden, Mass., Electric Com. 
pany, of which John S. Bartlett, 
J. N. Smith and E. W. Rice, Jr, 
were organizers in 1888, has been sold 
to New York capitalists. The con. 
pany has always paid dividends, pay- 
ing eight per cent up to 1895 and since 
that date six per cent on its capital of 
$175,000 stock, $100,000 bonds and 
$135,000 coupons and notes. 

The plan of installing an electric 
light and power plant in the Connecti- 
cut state capitol is not likely to com- 
mend itself to the people, who would 
have to pay for it and for running it, 
nor is it likely to. be approved by the 
state officers. It is said that the 
local electric light company will light 
the building for much less than the 
cost of operating an isolated plant. 

Lewiston, Idaho, after being in 
darkness about five weeks, will now 
have light, the light committee of 
the City Council having agreed with 
the light company on terms, whereby 
the city agrees to take 15 arc lights 
at $10 per light, or if a fewer number 
be required, the city agrees to take 
enough incandescents at $2 apiece to 
make up $150 per month for street 
lighting. 

A permanent organization of the 
Philadelphia Electric Company, which 
with an insignificant exception con- 
trols all of the electric lighting sta 
tions in the city of Philadelphia, has 
been effected. The new officers are 
as follows: President, J. B. McCall; 
vice-president, Wm. F,  Iiarrity; 
treasurer, Wm. P. Conover, Jr.; sec 
retary, A. V. R. Coe. The directors, 
as already announced, are: W. L. 
Elkins, P. A. B. Widener, ‘I'homas 
Dolan, Jeremiah J. Sullivan, John ML. 


Mack, Allen B. Rorke, Wm. F. Har- 
rity, A. V. R. Coe and J. B. McCall. 
A. J. DeCamp is general manager of 
this company and J. H. Vail chief 
engineer. 
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December 6, 1899 


THE ELECTRIC PLANTS OF THE 
BATTLE-SHIPS KEARSARGE 
AND KENTUCKY.* 





py NAVAL CONSTRUCTOR J. J. WOOD- 
WARD, U. 8S. N. 
(Concluded from page 3/8.) 


There are two forward boat cranes 
having 2 capacity of 18,000 pounds 
at a speed of 25 feet per minute. 
Fach crane has the form of a large 
boat davit, and is built of structural 
steel, having a box section. 

The lover end has a pivot steady 
pearing on the protective deck, the 
yeight of the crane and its load being 
taken by a roller thrust bearing on 
the main deck, and its alignment be- 
ing prese ved by two steady bearings, 
one on the upper deck and the other 
on top of the hammock berthing. 

Just above the hammock berthing 
the crane carries a circular platform 
onwhich is mounted all the operating 
machinery, the motive power being 
furnished by a 50-horse-power electric 
motor. The pinion of the motor 
meshes with a large gear on one end 
of a horizontal cross-shaft, carried by 
bearings mounted on the platform ; 
the other end of this shaft carries a 
worm, working a worm-wheel on the 
upper en of a vertical shaft passing 
down through the platform, and car- 
rying, at its lower end, a pinion mesh- 
ingina vircular rack, having its cen- 
tre in the centre line of the crane, 
and held by the frame of the steady 
bearing on top of the hammock 
berthing. This arrangement allows 
the motor to rotate the crane. 

There is a second horizontal cross- 
shaft on the platform at right angles 
to the one that rotates the crane, and 
geared to it by a pair of mitre gears 
near the motor end. This shaft car- 
ties a worm working a wheel on the 
hoisting drum, which is supported by 
pedestals mounted on the platform. 

Each of these horizontal cross- 
shafts, the one for rotating the crane 
and the one working the hoisting 
drum, is divided by a friction clutch 
hear the worm end. The disk of the 
friction clutch on the shaft that ro- 
tates the crane forms the pulley for a 
friction band brake used for braking 
the crane when rotating. The hoist- 
ing drum is provided with a brake 
consisting of a tapered wrought-iron 
band wrapped around a flat portion 
of the drum, the large end of the 
band being fastened to the platform 
and the small end being pulled taut 
by a weighted lever. The band is 





* Abstract of a paper read before the Society of 
Naval Architects mai Marine Engineers, New York, 
pe ped 16, 1899. (See also article on the elec- 
R equipment of the Kearsarge in the 


CAL 
for September 27, 1899.) 
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wound around the drum in the direc- 
tion the drum turns when lowering ; 
this effectually locks the drum against 
lowering as long as the band is pulled 
taut by the weighted lever, but allows 
it to turn in the hoisting direction 
with only a small amount of friction. 
When it is desired to lower, the band 
must be slackened by raising the 
weighted lever, which is accomplished 
by means of a hand-lever. 

The two friction clutches and the 
friction hand-brake for rotating are 
all operated by hand-levers, which to- 
gether with the hand-lever for releas- 
ing the hoisting brake are all located 
side by side near the controller for the 


give an output of 50 horse-power, 
with an armature speed of 400 revo- 
lutions’per minute. The frame is an 
octagonal steel casting made in two 
pieces; feet are cast on the lower 
frame and are drilled for bolting the 
motor to its foundation. ‘The upper 
frame is held in position by six steel 
tap bolts. The pole-pieces are of cast- 
steel and are bolted to seats bored in 
magnet frame and located at 45 de- 
grees from the horizontal. The arma- 
ture bearings are cast on the lower 
frame and are fitted with removable 
caps and split linings. They also 
have large pockets for catching the 
waste grease. The caps are held in 
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Fic. 3.—Hieu-SPEED Drum ELECTRIC WINCH FOR SUPERSTRUCTURE DECK OF 
BaTrTLE-Suips KENTUCKY AND KEARSARGE. 


motor, so that the person operating 
the crane can easily reach them all. 
The hoisting tackle consists of a 
single sheave with a hook for carrying 
the load. The hoisting cable, made 
of steel and extra flexible, passes from 
the drum along the back and over 
the end of the crane on guide pulleys, 
through the hook sheave, and is made 


_fast to the head of the crane. 


The following description of the 
motor is given in detail, and may be 
taken to represent the mechanical 
features of construction used on all 
the other motors on these ships, ex- 
cept the fan motors, which being in 
protected positions are built of the 
open type. The motors are of the 
armored type. They have four poles, 
are shunt-wound (with 80 volts on 
fields, 160 volts on the armature) and 


position by steel bolts and have large 
grease boxes cast on, fitted with bronze 
covers held in place by copper-plated 
steel springs. 

The armature bearing linings are 
cast-iron, babbitted, made in two 
halves, the upper halves being sup- 
plied with slots for admitting the 
grease lubricant to the shaft. The 
brush rigging consists of a revolving 
cast-iron yoke made in two halves 
fitting on commutator end bearing. 
This yoke supports four insolated 
brass studs which are cross-conuected 
by flexible cable, rubber insolated and 
braided. Each stud has six brush 
holders with carbon brushes. The 
carbon is taken from each brush to 
the brush holder by a small flexible 
cable or ‘‘ pig-tail.” There are four 
field coils fitting around and held in 
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position by the pole-pieces. The 
coils are covered with varnished cam- 
bric and taped, then coated with 
japan. Each end of the winding is 
soldered to a copper terminal, or 
binding-post for holding the field 
leads. ‘The field leads are made of 
flexible cables, rubber insulated and 
braided to %-inch diameter. The 
field leads are brought through holes 
in the frame insulated with soft rub- 
ber bushings. 

The armature is of the drum- 
wound type, multiple connected. The 
core is made up of sheet-iron lamina- 
tions, supplied with slots for carrying 
the armature conductors and _ sup- 
ported by a cast-iron spider, which is 
keyed to the shaft. The core and 
slots are thoroughly insulated with 
paper and mica. The commutator 
segements are insulated with mica. 

The fields of the motor are always 
excited while the crane is in use, and, 
if they become open, this electrical 
control in lowering is lost. 

There are eight rheostats at the 
base of the crane. Each rheostat 
consists of six panels, filled with rib- 
bon resistance of desired capacity. 
The panels have terminals at each 
end for connection of leads, and also 
flat plates which connect the panels 
together. These rheostats are con- 
nected in two sets of four in series, 
the sets being connected in multiple, 
each lead from the controller branch- 
ing to both sets of rheostats. The 
circuit-breaker is protected by an iron 
box, located on the crane, just above 
the outlet for the wires, and is in the 
armature circuit only. It never opens 
the field circuit, because, were such 
the case, control of the motor in low- 
ering would be lost. 

There are two after boat cranes, 
having a capacity of 4,000 pounds at 
40 feet per minute. 

Each crane has the same height 
and reach as the forward cranes, but 
is built lighter; all of the mechanical 
operating machinery is of the- same 
design but smaller, so that the de- 
scription previously given for the 
forward crane applies equally well to 
the after crane, except in case of 
the motor and some of the electrical 
apparatus. 

One 20-horse-power, 160-volt motor 
is located under the central girder of 
the turret for the operation of each 
of the 13-inch ammunition hoists, 
being supported by the bottom plate 
of the turret. A drum on the inter- 
mediate shaft operates the ammuni- 
tion car by a flexible steel rope, pass- 
ing over leading sheaves. The motors 


(Continued on page 362.) 
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ELECTRICAL TRANSMISSION OF 
POWER ON SHIPBOARD. 
The article by Naval Constructor 


J. J. Woodward on the electric power 
plants of the United States battle- 
ships Kearsarge and Kentucky, which 
the 
not 
but 
the 
thoughtful electrical engineer as well 
as for the ship builder and naval 


is concluded in this issue of 


ELEcTRICAL REVIEW, contains 
only a great deal of information 


embodies much suggestion for 


officer. With the appearance of 
power plants aboard ship for driv- 
ing the ship through the water, 
there was seen at once the con- 
venience of operating by the same 
power many of the auxiliaries of 
the vessel that formerly required 
much and arduous manual labor. 
These comprised winches for hand- 
ling cargo, ammunition (in the case 
of naval vessels) and other weights; 
windlasses for pulling up anchors 
from their holding ground on the 
boat hoists and the 


mechanism of the rudder and pumps. 


sea bottom ; 


With the increasing size of ships, 
especially in the case of vessels 
equipped for military purposes, came 
an increasing demand for thorough 
ventilation of all parts, and again 
auxiliary machinery had to be em- 
ployed to drive the ventilating ap- 
paratus of whatever kind that was 
used. Up to very recently it has 
been the custom to install on vessels 
a system of piping connected with 
the main boilers and at the various 
points of application of power to 
locate small engines to operate the 
individual auxiliaries. While it was 
known that these machines were 
necessarily wasteful of steam, often 
to an almost incredible degree, 
and that the piping itself, through 
losses of condensation, was inefficient, 
little was really known of the very 
great losses entailed by the use of 
steam power auxiliaries. Tests made 
aboard the U. 8S. 8S. Minneapolis, 
some two years ago, showed that 
these losses amounted to a very 
substantial percentage of the total 
amount of steam generated in the 
main boilers and were enough to cur- 
tail seriously the effective cruising 
radius of such a ship and to make the 


expense of her operation far greater 


than it apparently should be. The 
solution of the difficulty lay, as was 
at once seen, in the adoption of elec- 
trical transmission for her auxiliaries, 
and it is upon the fine ships described 
by Constructor Woodward that the 
experiment has first been tried in a 
thorough way. 

The amount of power consumed by 
these auxiliaries is sufficient to war- 
rant the use of engines of a fairly 
economical type for the generation of 
the auxiliary power, while the losses 
in transmission and conversion are, 
as everyone knows, practically insig- 
nificant. The effect of the electrical 
installation has not been only in the 
direction of increased economy, but 
has also comprised a vast improve- 
ment in the safety and comfort of 
the ship and its people. The danger 
of bursting steam pipes, especially in 
action, is enhanced by the fact that 
the large openings necessary for them 
in passing through bulkheads and 
partitions, render it practically impos- 
sible to guard thoroughly against acci- 
dent, especially that due to hostile 
shot,and prevent the destruction of the 
ship by sinking. In the air-tightand 
crowded compartments of a modern 
ship of war, not even the most elabo- 
rate system of ventilation has enabled 
the temperature due to the presence 
of the pipes to be kept down to a 
comfortable point; this was especi- 
ally notable in our navy during the 
trying months of the Summer cam- 
paign, in the tropical waters around 
Cuba. Further than this, the ex- 
quisite control and perfect adapta- 
bility of the electrical mechanism are 
vital advantages over anything claimed 
for the old-fashioned steam system, 
The tests of the Kearsarge plant may 
be said to be complete and highly 
satisfactory, and it is hoped that the 
adoption of this modern and satis- 
factory method of auxiliary power 
supply upon the vessels now building 
for the United States Navy, will be 
hastened by the great success that 
has attended these trial installations. 





LONG-DISTANCE TELEPHONY. 

The problems presented by long- 
distance telephony are two-fold ; 
first, the transmission of sufficient 
energy to the end of the line to work 
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a receiver audibly, and second, th 
preservation of the complex way 
form of the telephone current during 
its passage along the conductor. The 
interesting lecture by Professor Pupin, 
reported briefly on another page, has 
given some faint suggestion as to hoy 
the latter and far more difficult prob. 
lem may be attacked. The problem 
of sufficient energy is comparatively 
simple, because, while it is not on 
to increase greatly the power of trans 
mitters, the telephone receiver is suc 
an excessively sensitive instrument that 
only the smallest trace of energy is 
necessary to make it give good results, 
The other problem, the preservation 
of the wave form in its struggle with 
the various elements of the 
which tend, in the first pla 
duce it to a simple harmonic vibm- 


circuit 
e, to re 
tion, and, in the second lace, to 
damp it out altogether, is entirely 
different and far more difficult. It 
is curious that the suggestion which 
seems to flow from Professor Pupin’s 
remarks and the brilliant 
labors of Mr. Heaviside is to increase 
both the inductance and capacitance 
of the line while diminishing, as far 


analytical 


as possible, its resistance. ‘his ap- 
plies equally to submarine cables, and, 
now that very long cables are under 
consideration (of which, if no radical 
innovation is made, the speed of 
working will be very slow) the whole 
subject deserves the most careful and 
serious study on the part of electrical 


engineers. 


During the Spanish-Ameri-an war, 
the ELECTRICAL REVIEW sai! a great 
deal about the valuable aid rendered 
to the United States war v«ssels by 
the electric searchlight. It was then 
demonstrated, and official reports 
have since acknowledged, ‘hat the 
searchlight is among the most neces 
sary and valuable apparatus for mili- 
tary service. It now appears that the 
British army in South Atrica has 
recognized this fact. A recent dis 
patch to the British War Office — 
that General Lord Methuen. who !s 
at the bridge on the Modder River, is 
in communication with the besieged 
town of Kimberley, about 20 miles 
away. It is the rainy season in that 
country, and the overhanging clouds 
are probably used as a background 00 
which wig-wag messages are reflected 
by means of the searchlight beam. 
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Long Electrical Waves. . 

Under the auspices of the New 
York Academy of Sciences (Section 
of Astronomy and Physics), Pro- 
fessor M. I. Pupin gave a lecture, 
illustrated with experiments, on the 
subject of long electrical waves, in a 
lecture room of the Engineering 
Building of Columbia University, 
New York city, on the evening of 
December 4. 

Professor Pupin began his remarks 
with a statement of the importance 
of the study of wave propagation in 
conductors from the points of view 
both of the physicist and the techni- 
cian. {le.pointed out the great beauty 
and interest of the mathematical 
theory of such wave motion, and also 
showed how the knowledge of the 
method of wave motion in wires was 


of the most vital importance to the - 


art of ‘elephony, and possibly to that 
of long-distance transmission of power 
by alternating currents. 

“ According to Dr. Hallock,” said 
the lecturer, ‘‘the vibrations con- 
cerned in the transmission of speech 
telephonically range from 150 to 
1,500 per second, the latter number 
being x tenth harmonic of the funda- 
menta’ tone of ordinary speech. In 
a telephone line, as long as that from 
New York to Chicago, there are, con- 
sequently, from five to seven wave- 
length: of this higher vibration period 
included in the length of the circuit. 
This consideration alone shows the 
importance of the study of the sub- 
ject to telephone engineers.” 

The lecturer proceeded then to 
give a review of the remarkable 
labors of Maxwell, Kelvin, and 
especiilly of Heaviside on this sub- 
ject, laying particular stress upon 
the importance and beauty of the 
contributions made by the latter 
savant to the theory of this subject. 
He said that the two most important 
consierations concerned in the study 
of such wave propagation were wave 
length and attenuation, or the dying 
out oi waves through the effects of 
resistnce in thecircuit. The velocity 
of transmission which, of course, de- 
termines the wave length, is dependent 
upon the three constants of the cir- 
cuit—resistance, capacity and self- 
induction. Given these features of 
4 circuit an attenuation constant may 
be calculated such that each wave 
diminishes in amplitude from its 
Predecessor by a constant amount, 
the whole effect being that an im- 
Pressed electrical vibration dies out 
ima long wire according to a simple 
logarithmic law. 

. The vast importance of attenuation 
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is understood when it is recalled that 
it imposes a definite limit upon the 
distance over which telephone conver- 
sations are possible. This limit is 
not due to the attenuation of the 
fundamental vibrations due to the 
principal tones of speech, but to sup- 
pression of the faster harmonics which 
give quality to the voice aad which, 
being more rapidly damped out by 
the circuit, may leave at the end of 
the line sufficient energy in the 
fundamental to affect a telephone 
receiver, but still with the wave-form 
so altered that speech is unrecog- 
nizable. 

According to the law laid down 
by Heaviside from purely theo- 
retical considerations, attenuation 
can be diminished by increasing 
either the conductance or inductance 
of the circuit. Now, practical 
considerations have set a limit to the 
increase of conductance, while the 
problem of increasing the distributed 
induction of a circuit is one of extreme 
difficulty. While Hertz made many 
and brilliant experimental researches 
upon electrical waves of very short 
wave length, still no experiments 
have been made to date to verify the 
law of Heaviside concerning long 
waves. This, said the lecturer, was 
the object of his research, and he pro- 
posed to show how the equivalent of 
a long circuit could be brought within 
the limits of the laboratory and the 
curious conditions existing in it be 
studied at ease. 

As is well-known, the wave length 
is inversely proportional to the square 
root of the product of the capacity 
and inductance of a circuit under 
given conditions of frequency. In 
order to simulate a long telephone 
circuit, the lecturer showed spools of 
wire which had been wound with in- 
sulation and tinfoil between each 
layer of wire, the tinfoil pieces being 
connected together. These coils, 
which are of small dimensions, each 
represent ten miles of the ordinary 
long-distance telephone circuit, con- 
taining a resistance of one ohm, a 
capacity of one microfurad and an in- 
ductance of .005 henry per mile. He 
had constructed twenty such coils, 
representing 200 miles of circuit, and 
these were exhibited. 

‘‘From theoretical considerations,” 
said Professor Pupin, “ it can be seen 
that there will exist with an impressed 
alternating current upon such a line, 
a system of stationary nodes and loops 
in it, having maxima at its extremities 
and its middle point and, in general, 
resembling the superposition of a 
sine curve upon a catenary.” The 


twenty coils in series upon a table 
were then connected to a source of 
alternating current of about 600 cycles 
per second, and an exploring coil, 
consisting of a few turns of wire to 
which was attached a loud-speaking 
telephone receiver, was passed in suc- 
cession over each. The great variations 
in the loudness of the note of the 
telephone showed distinctly to the 
audience the existence of these nodes 
and loops. The object of these experi- 
ments, said the lecturer, was not only 
to prove the vital pointsin Heaviside’s 
theory, but also to find a way of di- 
minishing attenuation for practical 
use, and to discover some method of 
installing lines in order to prevent 
deformation of waves and loss of 
energy. Forthis reason he had made 
another form of artificial circuit, what 
he called a second type of “‘ slow-speed 
conductor,” and this consisted of a 
number of coils in series, between 
each pair of which was connected one 
plate of an equal number of small 
condensers. This apparatus was made 
up in five pyramidal glass cases, each 
containing 80 coils and 40 condensers. 
The coils were so wound that each 
section of the circuit was equivalent 
to 2% ohms resistance .0125 henry 
inductance and .025 microfarad ca- 
pacity. Hence, each section repre- 
sented 214 miles of telephone wire. 
From theoretical considerations, the 
lecturer had concluded that this ar- 
rangement, up to frequencies of 3,000 
per second, was in all respects analo- 
gous to a telephone circuit. At 
points equidistant along this artificial 
circuit wires were tapped off and led 
to a series of plates over which played 
a contact point, and this was con- 
nected to one side of an absolute 
electrometer. With this arrange- 
ment in circuit with the alternating 
generator before mentioned the exist- 
ance of the nodes and loops men- 
tioned above was made plainly evi- 
dent, and also the existence of a 
secondary series due to the presence 
of a third harmonic in the current 
from the alternator. This method 
of constructing a circuit, said the 
lecturer, appeared clumsy and cum- 
bersome, yet it was a step toward a 
method of building telephone circuits 
for long-distance work, which would 


not possess the disadvantages of those 
at present in use and the description 
of which we would reserve for a later 
communication. 


The municipality of Mistretta, 
Italy, invites tenders, not later than 
December 31 next, for the establish- 
ment of a service of electric lighting 
in that town. 
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What Substances Fluoresce ? 
To THE EpiTor or ELEcTRICAL REVIEW: 

Will I be troubling you too much 
by asking you to let me know where 
I can find the latest list of substances 
which are fluorescent to the X-rays. 
I have looked in the libraries here, 
and can not find the names of all of 
the substances which fluoresce when 
exposed to the X-rays. As I under- 
stand, it has been said there are 
seventy-two substances which are 
fluorescent to the X-rays. 

A. L. Hopepon. 

Baltimore, November 27. 

The «‘Capsule”’ Battery Wanted. 
To THE EpiTor oF ELectRIcAL REVIEW: 

A friend of mine in London writes 
to know if I can get any information 
for him of a battery called the 
“Capsule,” a cut of which I enclose. 
I would esteem it a great favor if 
you could put me in communication 
with the manufacturers of this article. 


He says he understands there is 

quite a trade in this battery on this 

side, but I can not get any trace of it 

here. FP. W..6. 
Chicago, November 20. 


The Electrical Trades Society of 
New York. 
To THE EpiToR OF ELECTRICAL REVIEW: 

By mistake, notice was sent out 
stating that the annual meeting would 
take place at the Astor House, on 
Monday, December 4, 1899. Accord- 
ing to our “Articles of Incorpora- 
tion,” taken out last year, it was pro- 
vided that our annual meeting should 
take place on the second Tuesday in 
December, beginning 1899; there- 
fore, the annual meeting this year 
will be held at the Astor House 
(Room 74), on Tuesday, December 12, 
at 2 Pp. M., instead of on Monday, De- 
cember 4, as per previous notice. 

A. P. Eckert, Secretary. 

New York, November 29. 








PERSONAL. 

Rey. and Mrs. John R. Cushing 
have announced the marriage of their 
daughter, Bertha May, to Mr. Charles 
Tripler Child, technical editor of 
the ELECTRICAL REVIEW, at Malden, 
Mass., on November 30, 1899. 


Among recent foreign arrivals in 
New York city are Managing Direc- 
tor Monks, Mr. H. F. Parshall and 
Mr. W. E. Baylor, of the British 
Thomson-Ifouston Company, London; 
Mr. A. K. Baylor, London; Mr. R. 
W. Blackwell and Mr. H. Lomas, of 
R. W. Blackwell & Company, Ltd., 


London. These gentlemen are visit- 
ing the United States to look into 
the state of the American electrical 
trade, especially with reference to ex- 
port orders. 
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THE ELECTRIC PLANTS OF THE 
BATTLE-SHIPS KEARSARGE 
AND KENTUCKY. 


(Continued from page 359.) 


are of the armored type. They have 
four poles, are shunt-wound with 
fields excited at 80 volts, and give an 
output of 20 horse-power at 160 volts, 
with an armature speed of 350 revolu- 
tions per minute. 

The solenoid brake consists of a 
cast-iron bracket bolted to the under 
side of the turret, supporting a pair 
of solenoid magnets, which when in 
action lift a pair of movable cores 
that are attached to one end of the 
brake lever. The fulcrum bracket 
that supports the brake lever is also 
bolted to the turret. To one end of 
the brake band is attached a gun- 
metal fork casting for fastening the 
brake band to the brake lever, while 
to the other end is attached a gun- 
metal strap bolt working in a forked 
casting which is also attached to the 
brake lever. This works as a turn- 
buckle, and allows for adjustment of 
the brake band. 

When the current is cut off the 
magnets are deenergized, and allow 
the movable cores to fall, tightening 
the brake band on the brake wheel, 
and preventing the armature from 
turning. 

One 6-horse power, 160-volt motor 
is located outboard of each 8-inch 
gun, on the gun floor under the sight- 
ing hoods, for the operation of the 
8-inch ammunition hoist. A shaft 
extending across the turret from one 
motor to the other is divided into four 
sections, the two outboard ones being 
carried by bearings cast on the motor 
frames and forming intermediate 
shafts for the motors, the two middle 
ones being carried by bearings formed 
in the deck lugs of the 8-inch guns. 
The two outboard or end sections are 
coupled to the middle sections by 
means of cylindrical shaft couplers, 
which are keyed to the end sections 
and fastened to the middle sections 
by set screws. The two middle sec- 
tions are both keyed in a cylindrical 
shaft coupler at the centre, thus act- 
ing as one shaft. 

Each end section carries at its in- 
board end a gear meshing with a 
pinion at the armature shaft; and at 

_its outboard end a drum which oper- 
ates the ammunition car by a flexible 
steel rope passing over leading sheaves. 

The drum is attached to the shaft 
by a clutch operated by a hand lever, 
so that it may either run loose or 
turn with the shaft, as desired. It 
also has a band brake operated by a 
hand lever. 
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For ordinary operation the end 
sections of the cross-shaft will be 
disconnected from the central portion 
by means of the set screws in the 
shaft-couplings, so that each motor 
operates its hoist independently, and 
the load is hoisted and lowered by 
starting and reversing the motor by 
means of the controller, the drum 
being held tight on the shaft by its 
clutch, and the band brake not used. 
If, however, one of the motors should 
be made inoperative, both hoists can 
still be worked by connecting in the 
central portion of the cross-shaft by 
means of the set screws in the shaft 
couplers at its ends, thus making the 
cross-shaft act as one solid piece and 
allowing both drums to be operated 
by the uninjured motor. 

There are two 6-pounder winch am- 
munition hoists located at frame 74, 
just aft of the after barbette on the 
berth deck, starboard and port. Each 
hoist consists of a cast-iron bed plate, 
on top of which is bolted an armored 
motor, and underneath the motor is 
located the resistance box. ‘The bot- 
tom of the bed-plate is extended, and 
the operating controller bolted to this 
extension. The shaft for the drum is 
supported on brackets or bearings, 
which are part of the motor casing. 
Motion is communicated from the 
armature of the motor to the drum 
shaft by means of a-cut cast-steel pin- 
ion, having 14 teeth, meshing into a 
cut cast-steel gear, having 66 teeth, 
and secured in an oil-tight covering. 
On one end of this shaft is keyed the 
drum, which is 12 inches in diameter 
and has a 7-inch face. On the inner 
end of this drum is cast a brake 
flange. The brake consists of a steel 
band, to which is bolted vulcanite 
fibre ; one end of the brake band is 
secured by means of an adjustable 
bolt to the bed-plate of the hoist, and 
the other end is secured by a bolt to 
the operating lever, and an adjustable 
weight is provided at the outer end of 
this foot lever. 

The winch can hoist 120 pounds at 
the maximum rate of 250 feet per 
minute. 

There are ten endless-chain ammu- 
nition hoists. Each hoist consists 
of a pair of endless chains, traveling 
over sprocket wheels, and reaching 
from the point of loading to that 
of delivery. These chains support 
between them carriages placed at 
proper intervals for receiving the 
ammunition, the whole being driven 
by an electric motor through a sys- 
tem of gearing. The intermediate 
shaft of the motor is geared to a 
counter shaft of the hoist, which has 


a pinion on the other end engaging 
a gear on a shaft carrying two 
sprocket wheels. Two endless chains 
pass over these sprockets and run up 
to two similar sprockets in a casting 
set in the deck at the point of deliv- 
ery. These endless chains are con- 
nected at equal intervals by carriages 
on which the ammunition boxes are 
placed. The two bearings of the 
shaft for the lower sprockets can be 
moved through an are of a circle hay- 
ing its centre at the centre of the 
counter shaft which is geared to the 
sprocket shaft. ‘This permits the 
distance between the upper and lower 
sprockets to be adjusted to compen- 
sate for stretch and wear of the 
chain. The adjustment is made by 
means of two adjusting screws, with 
lock nuts, which push the bearings 
down. When the adjustment is 
made the bearings are held in place 
by a set screw. 

In order to prevent the load from 
overhauling and 1unning the hoist 
backwards in case the driving mech- 
anism should fail, pawls are provided 
which allow the carriages to pass up, 
but will catch and hold them if they 
move down. When it is desired to 
lower ammunition, these pawls must 
be thrown out of action by means of 
a lever at the side of the hoist. This 
lever moves a sliding rod which raises 
the pawls and turns them back into 
pockets, so that the carriages can de- 
scend without engaging them. When 
the lever-handle is up the pawls are 
in action, and when it is down they 
are out of action. This lever carries 
a pawl switch, described later in the 
moter description. 

A hand gear is provided, in order 
that the hoist may still be operated, 
if, for any cause, the driving motor 
fails. Itconsistsof two hand-cranks, 
located at convenient places in the 
magazine or ammunition passage 
near the hoist, and connected by an 
arrangement of shafts and_ bevel 
gears to a clutch on the end of the 
motor intermediate shaft opposite the 
hoist. This clutch is operated by a 
hand-lever, moving in the plane of 
the shaft, and is so constructed that 
when the lever is moved towards the 
motor, the intermediate shaft is con- 
nected to the large motor gear and 
the hoist is electrically driven; but 
when the lever is moved away from 
the motor, the intermediate shaft is 
disconnected from the motor gear 
and is connected to the gearing of 
the hand gear, and the hoist is ready 
for hand drive. When the lever is 
thrown for hand drive, the interme- 
diate shaft runs freely in the motor 
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gear, and when it is thrown for eles. 
tric drive, the shaft runs freely in the 
last bevel gear of the hand-driye 
system. 

One 5-horse-power, 80-volt, series. 
wound motor is located outboard of 
each rammer on the 13-inch gun 
floor. The shaft couples direct to 
the rammer, in the mechanism of 
which is a friction sheave, which may 
be adjusted so that in case too great 
obstruction is met, as would occur if 
the rammer reached its limit before 
the motor is stopped, this will slip 
and prevent so great a load as to 
cause the fuses, or circuit-breaker, to 
act. 

The motors are of the armored 
type. They have four poles, are 
series-wound, and give an output of 
5-horse-power at 80 volts, with an 
armature speed of 775 revolutions per 
minute. 

One 24-horse-power, 80-volt, series. 
wound motor, located in the central 
girder below the 13-inch gun floor, ele- 
vates each 13-inch gun. It stands with 
the commutator toward the centre line 
of the turret and drives through a 
pinion and train of gears. There is 
an idler gear inserted in the mechan- 
ism of the right gun, in order that 
the two motors may not be exactly 
opposite each other and thus render 
access to the brushes difficult. It is 
operated by a controller situated be- 
neath the telescope under the sight- 
ing hood. The rheostat is located 
below the controller, and the switch 
panel is fastened to the mantlet plate 
at a convenient point. The motors 
are the same as those used for the 13- 
inch rammer, except that the field 
and armature have different windings 
so as to givea speed of 300 revolutions 
per minute at 80 volts and 2}-horse- 
power output. The controlling de- 
vices are generally similar in principle 
to those used with the rammers for 
the 13-inch guns. 

There are ten 50-inch ventilating 
blowers, each driven by an electric 
motor. Each blower is direct-con- 
nected to a 12-horse-power clectric 
motor, supported on a shelf project- 
ing from the side of the blower. They 
are set in pairs, equally distributed 
between starboard and port. The 
motors are entirely open, shunt- 
wound, of the multipolar type, having 
an output, with 160 volts on the 
armature, of 12 horse-power, with an 
armature speed of 500 revolutions per 
minute. With field regulation the 
speed can be reduced to 400 revolu- 
tions, and by running the armature 
on 80 volts about one-half the above 
speeds can be obtained. 
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The superstructure winches consist 
of a cast-iron bed-plate, with projec- 
tions or lugs cast thereon to receive 
the foundation or holding-down bolts. 
Secured to this bed-plate, one on 
either side, are two cast-iron stands 
or bearings; back of and between 
these stands and secured to the bed- 
plate is an armored motor. ‘This 
motor is geared by means of cut cast- 
steel pinion and gear to an inter- 
mediate shaft, which runs through 
bearines which are part of the motor 
case, uid whose outer ends are sup- 
ported by bearings in the stands al- 
ready mentioned. On the right-hand 
side of the shaft, which is called the 
“intermediate shaft,” is secured a 
semi-sieel pinion, with flanges each 
side, extending up to the pitch line. 
This driving pinion meshes into a 
spur-wheel made of semi-steel, and 
flanged each side up to the pitch line. 
This spur-wheel is securely keyed to 
the main or drum shaft, which is 
also supported by journals in the 
stands above mentioned. On the 
inner face of this spur-wheel is bolte | 
hard maple-wood blocks, five in num- 
ber, forming a circle. The section 
of these blocks is that of a frustum 


of a cone with a flat face. These 
woods are known as “friction 
woods.” 


Running loose on the main or drum 
shaft is a drum made of cast-iron, 
known as the “‘ friction drum.” ‘This 
drum is 20 inches diameter in the 
body, 21% inches long on the face, 
and the friction flange, which is the 
end which abuts against the friction 
woods, is 29 inches diameter. This 
“friction flange” is grooved to cor- 
respoid to the maple-wood blocks. 
To the outer end of this drum is cast 
a brake flange. This drum is loose 
on the shaft, and to hoist, or to wind 
up the rope, the drum is forced 
laterally, sliding on the shaft, so that 
the vroove in the friction flange of 
the drum and the maple-wood blocks 
come in close contact. 

This foreing or moving the drum 
along the shaft is accomplished by 
means of a cam, one part of which is 
stationary, the other being movable, 
and connected by suitable levers and 
connections to the upper right-hand 
lever. This cam is located between 
two series of ball bearings, one on 
either side; each ball bearing consists 
of two hardened steel disks, with a 
“V" shaped groove turned in the 
adjacent faces of each, in which roll 
%-inch-diameter steel balls. The 


two disks are secured together by a 
cast-iron casing or ring, so arranged 
that it is fastened to only one side of 
the disks, its purpose being to allow 
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of handling the assembled ball bear- 
ing without danger of the balls fall- 
ing out, and at the same time to ex- 
clude dirt and foreign substances. 
Between the outer bearing and the 
ball bearing is a split and threaded 
collar whose function is to take up 
the space obtained by the gradual 
wearing away of the friction woods. 
On the outside end of the main or 
drum shaft is securely keyed a winch 
head 18 inches diameter, 15 inches face, 
and with 24-inch diameter flanges. 
The main-deck winches consist of a 
cast-iron bed-plats, to which is se- 
cured, one on either side, two cast-iron 
stands, or bearings; at the back end 
of this bed-plate, and secured to it, 
is an armored motor, and through 


bearings. On this shaft is securely 
keyed a 36-tooth cut-steel gear which 
meshes into the 15-tooth cut-steel gear 
above mentioned. Also, on this same 
shaft, and secured to it, is a 15-tooth 
cut-steel gear which runs loose on the 
second intermediate shaft, as above 
described. The purpose of this ec- 
centric shaft and its accompanying 
gears and pinions is to give a back 
gearing to the machine. The 29- 
tooth semi-steel pinion above men- 
tioned meshes into a 61-tooth semi- 
steel gear, flanged to the pitch 
diameter, which is securely keyed to 
the main or winch shaft, which is 
supported by bearings in the stands 
above mentioned. On either end of 
this main or winch shaft is securely 
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suitably cut gear is connected with 
the intermediate shaft, which runs 
through bearings or journals which 
are part of the motor, and the outer 
ends of which are supported in bear- 
ings or stands above mentioned. On 
the right-hand side of this inter- 
mediate shaft is keyed a cut-steel 
gear; having 49 teeth, which meshes 
into another cut-steel gear having 49 
teeth; this second gear is securely 
keyed to a second intermediate shaft. 
The function of these two gears is 
simply to communicate motion from 
the first intermediate shaft to the 
second intermediate shaft. On the 
second intermediate shaft, each end 
of which is supported by bearings in 
the stand above mentioned, is keyed 
securely a cut-steel pinion, having 15 
teeth, and a semi-steel cast pinion, 
having 29 teeth, flanged to the pitch 
diameter. Also, on this second inter- 
mediate shaft, running loose, is a cut- 
steel pinion, having 36 teeth, and 
driven by aclutch, as will be explained. 
Below, and slightly to the rear of 
this second intermediate shaft, is an 
eccentric shaft, running in babbitted 


keyed a winch head, 18 inches in 
diameter, 15-inch face and 24-inch 
diameter flange. 

The motor running at its full speed, 
and with back gears not thrown in, 
produces a rope speed of 300 feet per 
minute at the winch head, and with 
the back gears thrown in, produces a 
rope speed of 50 feet per minute ; the 
back gearing thus being 6 to 1. 

On the second intermediate shaft is 
secured a flanged wheel, provided with 
a band brake, which consists of a 
wrought-iron band, to which is bolted 
maple blocks, one end of which is se- 
cured to the bed-plate, and the other 
end provided with a turnbuckle for 
adjustment, which in turn is secured 
to a lever, and this lever, through con- 
nections, to a foot lever. 

On the eccentric shaft is a compo- 
sition collar, made in two parts, which 
actuates a dog, known as the safety 
dog. Whenever the back gear is 
thrown in this dog is forced between 
the solid part and the movable part of 
the clutch on the second intermediate 
shaft, thus automatically preventing, 
through accident or design, the clutch 
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being thrown when back gear is in. 
When the eccentric shaft is moved 
back so that the gears are not in mesh, 
then the clutch is free to act, and is 
put in contact. The eccentric shaft 
is operated by a hand-lever, fitted with 
a detent catch, which travels in a 
notched quadrant. This lever is lo- 
cated on the right-hand side of the 
machine for a right-hand winch, and 
on the left-hand side for a left-hand 
winch. The clutch is operated by 
means of a lever on the end of the 
shaft, extending at right angles to the 
intermediate shaft, and provided at 
its outer end, directly back of the 
motor, with a similar lever to that 
supplied for the eccentric shaft. 

Back of the motor, located on the 
right-hand side for the right-hand 
hoist, and on the left-hand side for 
the left-hand hoist, and attached to 
the bed-plate, is a cast-iron column, 
with a brass top-plate. The function 
of this column is to support or guide 
the steel shaft extending below deck 
to the controller. The lever, which 
is fitted to the upper end of this 
shaft, is provided with a catch, 
operated by pressing a button on top 
of the wooden handle. The brass top- 
plate is provided with a series of 
marks which correspond to corre- 
sponding points of cutout in the 
controller. 

In concluding this description of 
the electric plants of the Kearsarge 
and the Kentucky, I wish to express 
my appreciation of the efforts made 
by the engineers charged with the 
design and construction of these 
various machines, to meet, in the 
best possible manner, the require- 
ments of installation on board ship, 
so as to obtain that mechanical 
robustness of parts and freedom from 
the effects of corrosion, due to salt- 
water, necessary to insure durability 
in service. I believe the question of 


the satisfactory working of the elec- 
tric drive for auxiliary machinery on 
board ship at the present time, to 
depend largely upon the adoption of 
satisfactory designs for the minor 
details of the machines. 

I wish, finally, to acknowledge my 
great obligations to Mr. Maxwell Day 
and Mr. E. F. Dutton, of the General 
Electric Company, and Mr. H. N. 
Covell, of the Lidgerwood Manufac- 
turing Company, for information and 
descriptions received as to machines 
furnished by those companies and 
which have been embodied in this 


paper. are 
Chicago Electrical Association. 
The next meeting of the Chicago 
Electrical Association will occur on 
Friday evening, December 15, when 
Mr. E. S. Halsey will read a paper on 
“«¢ Electric Meters.” 
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The New Cable-Ship Von 
Podbielski.* 

The cable-ship von Podbielski 
was recently launched at Messrs. 
David J. Dunlop & Company’s ship- 
building yard, Port Glasgow. The 
event is of interest, chiefly owing to 
the fact that this cable steamer is the 
first vessel of this class owned by Ger- 
many. She was built for the Nord- 
deutsche Seekabelwerke Aktiengesell- 
schaft, of Cologne, and bears the name 
of the present chief of the German 
postal and telegraph administration. 

The ship has been built more with 
a view to meet the requirements of a 
modern cable-repairing steamer than 
of a cable-laying steamer, and with a 
good speed, twin screws, a light 
draught, and the latest designed 
cable machinery, she should in every 
way prove satisfactory. From a ship- 
building point of view, the von Pod- 
bielski is built to meet all the require- 
ments of the highest class of the 
Germanscher Lloyd. The following 
are her chief measurements: Length 
between perpendiculars, 255 feet ; 
breadth (moulded), 35 feet; draught 
(loaded), 16 feet 6 inches. Her two 
sets of engines will give her a speed 
of 13 knots when loaded, and the 
builders believe that she will be the 
fastest cable steamer afloat. 

Messrs. Johnson & Phillips are 
sub-contractors to Messrs. Dunlop & 
Company for the cable machinery, 
which is of the most modern descrip- 
tion, with several improvements in 
detail. Of greatest interest is the 
double combined picking-up and pay- 
ing-out machine forward. It is fitted 
on the main deck, just aft of the 
foremast, the drums standing through 
hatches in the spar deck. The start- 
ing levers and stop-valves for the 
engines, as well as the brake-screws, 
are situated near together, conven- 
iently for working on the spar 
deck. The machines are built on 
three steel frames, and are being 
urranged side by side, the paying-out 
machine to port and the picking-up 
machine to starboard. They are 
driven by two high-pressure twin 
engines, with 8-inch cylinders and 8- 
inch stroke, developing 110 horse- 
power at 300 revolutions per minute, 
with steam at 150 Ibs. per square 
inch. Either engine can drive either 
machine (or both machines if re- 
quired, so that one drum could be 
paying out while the other is pick- 
ing up), and for an exceptionally 
heavy load both engines can be 
coupled on to one drum. The crank- 
shafts of the engines are parallel with 





* From the London Electrician, 
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the centre line of the ship, and are 
geared by double helical bevel gear to 
the first motion shaft, the engine 
pinions being of phosphor bronze and 
the remaining wheels all of cast-steel. 
In order to put one engine out of 
gear, the bevel wheel is drawn along 
its shaft by means of a large screw- 
nut, concentric with the shaft and 
working on a screwed shoulder. A 
‘‘tommy bar” is employed for this 
purpose. The nut serves to take the 
thrust when the machine is working. 
Each machine is arranged for two 
speeds and powers—the picking-up 
machine either for 25 tons lift at one 
knot per hour, or 10 tons lift at 2% 
knots, and the paying-out machine 
for 10 tons lift at 244 knots, or 6% 
tons at four knots. 

Each of the main cable drums, its 
gearing and brake drum, is combined 
by gearing the main drum internally 
and employing the outside of the 
guide ring as brake drum. Thus, 
when it is desired to pay out without 
the engine, this combination drum is 
the only part of the machine run- 
ning (except, of course, the holding- 
back sheave), and the speed is con- 
trolled by the brake. The drums run 
loose on a shaft common to both 
machines, which is fixed to the frames 
and serves as a good tie for them. 
Fine adjustment of the brake screws 
is obtained by working them by means 
of a worm gear. Messrs. Johnson and 
Phillips have made an improvement 
in these brakes by fitting them with 
an adjustable lock-nut. After the 
brake has been regulated to any de- 
sired tension, the nut is screwed up 
into position, and then the brake can 
be released and reapplied as often as 
necessary without it being possible to 
increase the tension beyond the 
amount to which it was originally 
adjusted. The brake blocks are all 
attached to steel brake straps, and 
the cooling water is led round each 
brake band by a pipe fitted with noz- 
zles at intervals, so that the water is 
distributed all round the face of the 
drum during working. A small Worth- 
ington steam pump is employed: for 


pumping the water. The brake drums. 
are suspended on springs, in order that 


the bands may leave the drums equally 
all round when released, and these 
springs are, of course, adjustable to 
allow for the wear of the blocks. 

A steel driving chain, from the in- 
termediate shaft of the machine, 
actuates the hauling-off gear. This 
chain is connected to the shaft by 
means of a ratchet gear which drives 
it for hauling off when picking up, 
but when paying out allows it to run 


free, thus making the arrangement 
automatic and saving aclutch. The 
main frames are of wrought steel, and 
the first and second machine shafts 
are carried in a self-contained steel 
frame to which the engine bed-plates 


and the main frames are attached. . 


This makes a very rigid arrangement. 
It may be added that the cable drums 
are 5 feet 6% inches diameter on the 
tread, and 1 foot 7 inches wide be- 
tween the flanges; the brake rings 
are 6 feet 5144 inches diameter and 
10% inches wide; and the whole 
machine weighs 31 tons. 

The paying-out machine for long 
lengths of cable is fixed aft. It is 
placed on the spar deck near the stern 
of the vessel, and a working platform 
is provided above the machine frames. 
The various levers are arranged con- 
veniently for operating from this plat- 
form, and the attendant there can 
watch the cable as it leaves the ship. 
This machine is single, with only one 
cable drum and one double-cylinder 
engine, erected on heavy cast-iron 
frames. The drum overhangs the 
frames, and a large gear wheel and 
two brake pulleys are placed on the 
same shaft between the two frames. 
According to the usual practice, the 
brake pulleys of this machine run in 
water tanks to keep them cool. The 


-brake bands are exactly similar to 


those of the forward machine, except 
that they are fitted with weighted 
levers, which is alsoaccording to usual 
practice. A modification has been 
made in these, however, which may be 
considered an improvement. Instead 
of the weights always occupying the 
same position on the lever, and the 
only adjustment of brake-power being 
by adding or deducting weights (often 
requiring a second hand), the weights 
can be moved along the levers to a 
certain extent by means of a hand- 
wheel and screw. In this way the 
tension of the cable may be varied 
through a considerable range without 
the necessity of adding or removing 
the weights. By means of another 
hand-wheel and worm gear the brakes 
can be released bodily, and they can 
be adjusted to act simultaneously or 
one after the other. The rod at the 
end of each brake lever ends in a 
dashpot to steady the movement and 
prevent violent oscillations of the 
levers. The holding-back gear for 
this machine has double jockey 
sheaves, with brake wheels at- 
tached. These run in a_ water 
tank made of cast-iron, which also 
serves as the frame gear. The shaft 
of one of the sheaves is connected to 
the pinion shaft of the machine by 


Vol. 35—No, 23 


means of a steel pitch chain, wheels 
and clutch, so that it will form 4 
hauling-off gear if it is required to 
haul the cable back again for any 
purpose. The cable drum is 5 feet 
8% inches in diameter on the tread, 
and 13 inches wide between the 
flanges. The brake pulleys are 4 feet 
6 inches in diameter and 12 inches 
wide. The total weight of the 
machine is 15% tons. The driving 
engine has the same sized cy!inders 
and the same stroke as the forward 
machine, but a reducing valve is also 
provided, so that it only receives 
steam at a pressure of 90 pounds per 
square inch (as also do the ship's 
winches, etc.), and develops 60 !ritish 
horse-power at 200 revolutions per 
minute. 

The bow sheaves are arranged in 
accordance with the practice which, 
we believe, originated with Messrs. 
Johnson and Phillips. The three 
sheaves run in bearings on virders 
built into the vessel, and each sheave 
is provided with cast-iron whiskers or 
guards to prevent the cable from 
jumping the sheave. The plating of 
the stem of the vessel is worked up to 
meet these whiskers, and thus the 
contour of the head of the vessel is 
preserved. At the stern there is only 
one sheave, the bearings of which are 
attached to girders built into the ship 
in the same way. 

Two sets of dynamometers and leads 
are provided forward, one for each 
cable drum, and there is also one set 
aft. These appliances are of the 
firm’s latest design, the sheave «nd its 
carrier sliding upon a central tubular 
column. This latter acts also as a 
dashpot, being partially filled with oil 
or soapy water, in which work a 
piston and rod attached to the sheave. 

Opening bell mouths are provided 
on each cable tank to guide the cable. 
Thence the cable is led to the picking- 
up and paying-out machine through 
a series of opening bell mouths 
carried on small standards about 18 
inches above the deck. There are 
three cable tanks, the first and second 
being arranged forward, and the third 
aft. Their capacity is about 20,500 
cubic feet. 

The testing and speaking instru- 
ments are of the most recent design, 
including two Sullivan galvanometers, 
high resistances of manganin, Wheat- 
stone bridges, a Siemens—Morse ink- 
writer, keys of the Tonking and other 
patterns, and all the necessary accesso 
ries and tools. In general there is of ne- 
cessity little of novelty to record 
connection with the instruments, but 
it may be mentioned that great atten- 
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tion is being paid to points of detail, 
sich as facility of manipulation, per- 
fect insulation, etc. 

(ne of the most noteworthy feat- 
ures, however, is a 300 volt battery 
of storage cells in place of the time- 
ponored Leclanché or the more recent 
dry cell. The type of cell employed 
has been recently introduced into 
England by Mr. Sullivan, it being of 
German construction—the only piece 
of German apparatus in the whole 
equipment. It consists of a small 
glass bottle 3% inches high by 134 
inches xternal diameter, containing 
the lead and lead peroxide electrodes 
in the form of square rods about 
y.inch side and 1% inches long, 
with siightly corrugated surfaces. 
These rods are formed around lead 
strips, ‘ie upper ends of which pro- 


ject through the seal at the top of | 


the botile, while the lower ends dip 
into small porcelain cups resting on 
the bottom of the bottle which are 
filled with a special wax composition 
coveriny: also the bottom of the bottle. 
The ele:trodes are thus held firmly in 
place, and kept at a distance of about 
%-inch from the bottom. A glass 
tube pussing through the centre of 
the sealed top enables the gases to 
escape ind provides a means of adding 
acid, ior the sake of rigidity this 
tube passes to the bottom of the 
vessel, | ut there is a hole in the tube 
near the top to allow for the escape of 
the gases. The weight of the cell 
with acid is 744 oz., and its capacity 
isabou' one ampere-hour. A charg- 
ing current of 0.1 ampere is recom- 
mended. and a discharge rate not 
exceediig 0.2 ampere. The internal 
resistance of the cell is 0.15 ohm. 

The <hip is flush decked, is fitted 
throughout with electric light, has 
a powerful searchlight and other 
“latest improvements.” She will be 
princip:!ly engaged in the repairing 
and laying of the German Govern- 
ment cx5les in the North Sea, Baltic 
and Channel. The company has a 
factory in course of construction at 
Norde: um, near the mouth of the 
Weser, the technical control of which 
will be 'n the hands of Messrs. Felten 
and Guilleaume, of Milheim-on- 
Rhine, who are well-known as manu- 
facturers of copper wire and of cable 


for ele-trical and other engineering 
purposes. 








Residents of the boroughs of Brook- 
lyn, Richmond, Queens, New York, 
and Jersey City, N. J., may now have 
limited telephone services from their 
homes for $24a year. The maximum 
service i:nder this rate is 300 messages 
4 year. Heretofore, the New York 
& New Jersey Telephone Company 
Would not put in a telephone for less 
than $10 a year, with the privilege of 
600 messages annually. Four sub- 


scribers are put on one line under the 
hew System, 
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Scientific Lessons of the Anglo- 
Boer War. 

The scientific lessons of the war are 

crowding upon us, says Nature. We 


have already referred to the blunder 
made by our military authorities, in 
not sending Marconi apparatus to 
South Africa among the first equip- 
We now learn, indeed, after 


ments. 


resented to the military authorities ; 
but they would have none of it. For- 
tunately, however, the naval force in 
Natal has now provided the army 
with one. It is certain to do good 
service. 

There can be little doubt that the 
presence of another scientific instru- 
ment, the balloon at Ladysmith, has 
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Fie. 1.—A Mong. Factory. 


the investment of Ladysmith is draw- 
ing to a close, that Marconi apparatus 
is being sent out. The silence of 
Ladysmith during the last eventful 
weeks will point the moral, which is 
not likely to be forgotten in the fut- 
ure; and it may well be that in the 
movements about to take place, in 
which the Ladysmith and the reliev- 





Fie. 2.—A Mope. Factory. 


ing force should be able to work in 
concert, the absence of a sure and 
rapid method of signaling, the ab- 
sence of the Marconi apparatus, may 
render this difficult if not impossible. 
We have been informed on good au- 
thority that some time ago the im- 
portance of a locomotive searchlight 
in operations of war was strongly rep- 





SWITCHBOARD ASSEMBLING Room. 


saved the situation. A moment’s 
consideration of what this touch of 
science can do for us will indicate 
that the above expression is well 
grounded. Imagine two identical 
maps of Ladysmith and its surround- 
ings, including the region dominated 
by our guns, carefully marked with 
squares, so that the position of any 
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patch can be exactly defined by the 
rectangular coordinates shown at the 
side. Al, A20, etc., X6, Z30, Z40, 
etc. Imagine one of these in the 
hands of an officer, who knows the 
ground thoroughly well, in the car of 
the captive balloon. He telephones 
the position of the enemy to the 
officer commanding the artillery down 


365 


below, who is possessed of an identical 
map. From this he can at once de- 
termine the azimuth and range, and 
in a few minutes the shell may be 
fired in the required direction. The 
telephone of the balloon will inform 
the gunners how the shell has been 
dropped, and any directions regarding 
range can be given. It will therefore 
be impossible for the rebels, thanks 
to the balloon, to form in daylight in 
any large numbers for an attack on 
the camp, without rendering them- 
selves liable to the searching fire of 
the guns. May we hope therefore 
that the balloon will also be used 
along the chief line of advance ? 
During a calm day it is possible that 
this scientific instrument may be far 
more valuable than an army of scouts, 
though the difficulties attending its 
working are fully recognized. Seeing 
then how important scientific instru- 
ments are in this struggle, in which 
millions are freely spent, we return to 
our question, how is it that there is 
no scientific committee to advise the 
government in such matters, even if 
only to anticipate scientific applica- 
tions ? and how is it that from the 
grand council of the nation, the privy 
council, men of science are rigorously 
excluded ? 





A Model Factory. 


The two illustrations herewith are 
from photographs in the recently 
equipped factory of the Falcon Elec- 
tric Manufacturing Company, 432- 
434 East Seventy-first street, New 
York. This company is now entering 
actively upon the manufacture of 
switchboards, flush receptacles, fan 
motors and other electrical apparatus, 
much of which has been designed by 
Mr. H. 0. Swoboda, who for many 
years was known as the designer for 
the General Incandescent Are Light 
Company, of New York. The com- 
pany are now employing fifty men, and 
have arranged to double their facili- 
ties by the first of the coming year, 
when they will have one or two ad- 
ditional floors of their building ready 


for occupancy. 
——_—_- ome 


A suit has been filed in the Circuit 
Court at Newport, Ky., by C. L. 
Raison, Jr., for himself as a stock- 
holder and bondholder, for the ap- 
pointment of a receiver for the Sub- 
urban Electric Company,of Covington, 
to wind up its affairs. The petition 
alleges that the company undertook 
to acquire property of another com- 
pany (Covington Gas Company, which 
was sold ty the Council), and had no 
funds to pay forit, had it acquired it. 
The floating debt of the company is 
said to be about $20,000, 
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How the American Steel and Wire 
Company Was Formed. 


[From the Chicago Post.} 


John W. Gates told a party of 
friends how he happened to get back 
into active business after he had 
cleared up a big fortune from the 
sale of his Federal steel and other in- 
terests and had made up his mind to 
retire. The story was not told in a 
boasting spirit, but the recital was 
nevertheless one of live interest as 
illustrating the whirlwind methods 
employed in organizing a gigantic 
enterprise and getting it under way. 

Mr. Gates and Colonel Elwood had 
realized a “ bunch of millions” out of 
Federal steel, and the former had 
laid his plans for a trip around the 
world with his wife, having gone so 
far as to invitea party of friends to 
accompany them and fix the date of 
departure. One day while sitting in 
his office in Chicago chatting with 
Colonel Elwood he was called up on 
the long-distance telephone by an 
acquaintance in Pittsburgh, advising 
him that the owners of a big wire 
milling company had fallen out 
among themselves and would sell. 
‘‘Tf you want to make a trade bring 
on $1,000,000 and I think you can 
get the property,” said the man at 
the other end of the wire. Inasmuch 
as the mills were worth at least $2,- 
000,000 the temptation was strong to 
buy them. The two millionaires who 
had just laid down business cares 
concluded to take the property “for 
a flyer.” 

The next evening they were in 
Pittsburgh, and snugly reposing in 
Mr. Gates’ cardcase was a certified 
check for $1,000,000. They had an 
all-night session with the owners of 
the wire mills, and at 5 o’clock in the 
morning they had the property and 
the former stockholders carried off 
the big check. The party repaired 
to the Duquesne Club for refresh- 
ments. There they met the proprie- 
tor of a big wire mill up the state, 
and to him the story of the night was 
told. 

‘Tf you fellows have money to burn 
you’d better buy my mills,” he said, 
banteringly. 

‘*What will you take for them?” 
responded Mr. Gates. 

‘Nine hundred thousand dollars,” 
was the answer. 

“It’s a go,” said Mr. Gates, quick 
as lightning, and a deal involving 
nearly $1,000,000 was closed in less 
than sixty seconds. 

The two Chicago men then com- 
muned briefly, and Colonel Elwood 
remarked: ‘‘John, if we are going 
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into the wire business we must have 
a base of supplies. Better see if we 
can’t buy the Cleveland Rolling 
Mills.” 

Taking the first train out of Pitts- 
burgh, they proceeded as fast as steam 
could take them to the city on the 
lake. ‘That evening they broke in on 
the owner with the blunt statement 
that they had come to buy his prop- 
erty, which included rolling mills, 
steamships, docks, iron and coal 
mines, ete. 

‘“*But I don’t want to sell,” he 
protested. “Still,” he said, hesitat- 
ingly, ‘‘I would like to hear your 
proposition. What are you prepared 
to offer ?” 

‘‘Five million dollars cash,” was 
the reply. And then Mr. Gates 
added : ‘‘ Five million dollars is a big 
bunch of money. Better think it 
over.” 

“‘T want more money,” expostu- 
lated the Cleveland man. 

‘* We will give you $5,000,000 and 
not a dollar more.” 

The gentlemen met later in the 
evening and before midnight the 
trade was closed, the old owners step- 
ping out and the new stepping in. 
The ‘‘cleaning up” yielded $2,540,000 
in cash, so that the property really 
cost Gates and Elwood $2,550,000. 
It was worth from $7,000,000 to 
$8,000,000 without -the cash. The 
next morning the Cincinnati En- 
guirer had the story of the Pittsburgh 
deal, and the telegraph brought an 
offer of some valuable wire plants in 
and near the city. Mr. Gates repaired 
at once to Cincinnati, and Colonel 
Elwood hastened East to negotiate for 
valuable plants in Massachusetts. 
Forty-eight hours later they met in 
New York and on comparing notes 
found they had invested $12,000,000 
of their cash in wire plants. All that 
happened during the week between 
Christmas and New Year, less than 
eleven months ago. 

‘Tt looks as though we were in the 
business,” said Mr. Gates. 

_ ‘A fair nucleus,” responded Colonel 
Elwood. <‘‘ Let us go home.” 

They cannon-balled to Chicago, and 
in less than another week arrange- 
ments were practically consummated 
for the giant consolidation known as 
the American Steel and Wire—capi- 
tal, $90,000,000. January 18, or a 
little over three weeks from the date 
of that long-distance telephone con- 
versation between Chicago and Pitts- 
burgh, the constituent properties were 
duly turned in, and the S. and W. 
stock was distributed according to 
arrangement. 


This, in brief, is the inside history 
of one of the “‘lightningest” deals 
for its magnitude ever negotiated. It 
was a Napoleonic campaign from start 
to finish. It is not recorded that 
either Mr. Gates or Colonel Elwood 
lost money on the transaction. Mr. 
Gates called off that trip around the 


world. 
>: 


BOOK REVIEW. 

The Electrician Electrical Trades’ Direct- 
ory and Handbook for 1900. Cloth. The 
Electrician, London, publisher. Ready in 
January, 1900. Supplied by the ELEc- 
TRICAL REVIEW at $5. 

This is a new edition of the well- 
known ‘‘ Blue Book,” or directory of 
the electrical trades. It contains a 
carefully compiled and corrected list 
of British, colonial and foreign elec- 
tricians, electrical engineers, electric 
light and power and traction engineers 
and contractors, electrical apparatus 
makers, plant and machinery builders, 
electrical, telegraph and scientific in- 
strument makers, electric bell makers 
and fitters, electricity supply, tele- 
graph and telephone companies, tele- 
graph and telephone engineers, elec- 
tric cable and wire’ manufacturers, 
and of all persons engaged in electrical 
pursuits throughout the world; use- 
ful tables and data relating to electric 
light and traction, electric power 
transmission, electricity supply com- 
panies, telegraphs and _ telephones, 
home and foreign government depart- 
ments, etc., and a biographical section, 
giving interesting particulars of the 
careers of about 300 eminent men 
connected with electricity in all its 
applications, with many portraits. To 
American manufacturers seeking in- 
formation concerning foreign markets 
the book is of great and permanent 
value. The American section is good, 
but the greatest value of the work is 
in its information about foreign elec- 
trical concerns, all of whom are pros- 


pective customers. 
—— > —___—_ 


Telegraph Facilities in the 
Klondike. 


The Postal Telegraph-Cable Com- 
pany announces that it is now pre- 
pared to accept telegrams for the 
following named points in Alaska, 
British Columbia and Northwest 
Territory: Glacier, Log Cabin, Mid- 
dle Lake, Shops, Skagway and Sum- 
mit, Alaska; Bennett, British Colum- 
bia; Caribou Crossing, Dawson City, 
Five Fingers, Fort Selkirk, Hoota- 
linqua, Lower Labarge, Miles Canon, 
Tagish and White Horse, N. W. T. 
Messages are accepted with the under- 
standing that they will be transmitted 
by telegraph to Seattle, Wash., Van- 
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couver, B. C., or Victoria, B. C., for. 
warded by first steamer to Skagway, 
and thence transmitted over gover. 
ment telegraph lines to distination, 
The steamer service being irregular 
and slow, messages are subject to 
delay. 





Government Departments and 
Science. 


The subjourned editorial remarks 
from an English scientific conten. 
porary are not more applicable to 
the British Government and army, 
than to our own. ‘Certainly, not 
for many years has there been g 
much anxiety, either expressed or 
silently borne,”’says our contemporary, 
‘as since some days ago, when the 
wire joining Ladysmith and civiliza. 
tion was broken. Not only have the 
relatives of the 10,000 Britons be. 
leaguered there been anxious, but all 
who take interest in the severe strug. 
gle which is now going on. It has 
been a matter of general surprise that 
in a campaign in which the cutting 
of telegraph wires was the first thing 
to be expected, and the investment of 
several isolated garrisons for a time 
was to be taken for granted, Marconi 
apparatus was not installed as « matter 
of course. We do not share this sur- 
prise; science, and especially the 
latest developments of science, are the 
last things to interest our govern. 
ment and the government depart- 
ments ; they do not believe in science, 
they care to know very little about it, 
and the scientific spirit is absent from 
too many of their p'ans and doings. 
Hence we have now to be thankful 
that they have reached the level of 
the pigeon post, which has heen the 
only official means, and that on the 
part of one or two birds, to keep usin 
touch with our beleaguered forces. It 
is stated that even the Commander-in- 
Chief, Lord Wolseley, has expressed 
some surprise that the so-called 
‘intelligence department’ of the 
army allowed the Ladysmith force to 
go to the front with mountain guns, 
against a Boer force, which they 
should have known might be armed 
with Schneider-Canet cannons of 
large calibre ; and it would seem that 
probably a terrible disaster has been 
prevented, not by our intelligence 
department, not by the outfit of our 
army, but by the apparently acci- 
dental arrival of naval guns and 
personnel at the last moment. Why 
is there not a scientific committee to 
do what it can in advising the military 


authorities ? If they could do noth- 
ing, nobody would be the worse, but 
they might be able to do much to the 
nation’s advantage.” 
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paragraphs from the Electrical 
Trade. 


Stanley & Patterson, 32-34 Frank- 
frtstreet. New York, are introducing 
, unique, matchless electric lighter, 
yhich operates on either Edison or 
battery cu rrent. 

The Connecticut Telephone and 
Electric Company, Meriden, Ct., has 
recently completed several new styles 
of desk te!ephones adapted for various 
ervices aud purposes. 


The Wagner Electric Manufactur- 
ing Company, St. Louis, have recently 
isued a booklet descriptive of the 
“Wagner” types of single-phase al- 
ternating-current motors. 


The American Woven Wire Dynamo 
Brush Company, Peabody, Mass., are 
making dynamo brushes of the most 
approved character, and have facilities 
tocare for orders for special types or 
sizes. 

The National Carbon Company, 
Cleveland, Ohio, will send a copy, on 
receipt of inquiry, of a new and elabo- 
rate catalogue of carbon specialities, 
epecially including battery cells of 
both the wet and dry type, for all 
purposes. 


The Michigan Electric Company, 
Detroit, Mich., are selling agents for 
the “Imperial” incandescent lamps, 
made by the Byran-Marsh Company. 
They advertise to furnish these lamps 
in greater variety than any other 
brand of incandescent lamps. 


The Fisher Electrical Manufactur- 
ing Company, Detroit, Mich., are 
making « design of circuit-breakers 
which is said to be meeting with the 
endorsement of electrical engineers 
aud the practical plant operators. 
This company are also reported as 
having 2 good demand for the stand- 
ard line of dynamos and motors made 
in their shops. 


“Johns Electric Heaters” is the 
subject of an attractive little bro- 
thre published by the H. W. 
Johns Manufacturing Company, New 
York. ‘I'hese heaters are now being 
widely used in private houses, steam- 
ships, street cars, offices and in special 
adaptations. 
tly of styles, with attractive finish, 
aud are provided with an improved 
principle of temperature regulating 
switch. 


The American Electric Specialty 
Company, 123 Liberty street, New 
York, is having excellent success in 
the introduction of the improved 
litect-reading ohmmeter. This in- 
‘itument is one which has been care- 


They are made in a vari-" 
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fully developed, and is of the highest 
possible character of construction. 
This company is the New York agent 
for the Wirt rheostatic devices, motor 
brushes,’etc., and report an unusually 
heavy line of sales for the season. 


Mr. C. C. Warren, president of the 
Warren Electric Manufacturing Com- 
pany, in a recent interview, spoke of 
the unprecedented call for alternating 
machinery which their factory was 
meeting. Reference was made, also, 
to projected additions, in the way of 
improved foundry facilities and in- 
creased shop room for large tool work, 
which would greatly add to this San- 
dusky plant, which, even as it stands, 
ranks as one of the most complete and 
modern electrical manufactories in 
the West. 


repeating coils, induction coils, con- 
struction material of all kinds. The 
company wish it announced that they 
will send this catalogue free to en- 
quirers, and that they have special 
facilities for attention to orders from 
western patrons. 


The Manhattan General Construc- 
tion Company, of Newark, N. J., and 
11 Broadway, New York, has been 
meeting with great success in the 
establishment of its alternating-cur- 
rent series are lighting system. ‘This 
system differs from most others in 
that the loss in the regulator in the 
lamp circuit is constant at all loads 
and equal to only 200 watts, while the 
regulators take care of any percentage 
of the full number of lamps belonging 
to their circuits, from ten per cent to 
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The Morris one-piece rail bond, 
made by the Morris Electric Com- 
pany, of New York, is being accepted 
by many street railroads throughout 
the country as a marked advance in 
this line of construction. ‘Twenty- 
seven miles of electric road in 
Havana, Cuba, will soon be equipped 
with this bonding system. The bond 
is drop-forged in a single piece, and 
eliminates the using of cast terminals 
and is designed to overcome any ten- 
dency toward electrolysis ; 98 per 
cent of conductivity is said to be the 
capacity of the terminals in each 
bond, and at the same time the dis- 
intergration of the joints is overcome. 


A new telephone catalogue has re- 
cently been issued by the Central Tel- 
ephone and Electric Company, 909 
Market street, St. Louis, Mo. The 
catalogue describes many types and 
styles of exchange and intercommu- 
nicating telephone instruments, all 
kinds of telephone supplies, new parts 
for old telephones, double-pole re- 
ceivers, electricians’ tools, lightning 
arresters, carbon and fuse, extension 
bells, standard and bridging, circuit 
closers, transmitters of various styles, 


one hundred. The lamps themselves 
are claimed to havea total loss of only 
5 watts when running at 6.6 amperes 
and 72 volts. Their efficiency is said 
to be as high as 99.00, while their 
power factor is 91 per cent and the 
terminal voltage is the same as that 
at the are. Nosprings are used in 
the construction of these lamps. 


—_———_-ape——_—_ 


Electrical Signs. 


The making of electrical signs has 
been important enough for at least 
one large electrical house to devote a 
department to their designing and 
construction, and it is interesting to 
note the elaborate and artistic man- 
ner in which some of these are made. 
On Madison Square, New York, it is 
said that the rental for the space 
alone for two eiectrical signs aggre- 
gates $18,000 yearly. The Michigan 
Electric Company, Detroit, Mich., is 
the company referred to as devot- 
ing a department of their establish- 
ment for this work. The illustration 
shown herewith represents one of the 
company’s productions. It was erect- 
ed on the occasion of a large frater- 
nity meeting, and was 50 feet wide, 
composed of incandescent lamps of 
various colors. 
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Telepbone Hews 


seen Comment 


The telephone war in Rockford, IIl., 
due to the application for a franchise 
for an independent company, has 
probably been settled by the offer of 
the Bell company to the City Council 
committee to reduce rates for business 
telephones from $42 to $36 a year and 
for residence instruments from $30 
to $24. 





The management of the Erie sys- 
tem of telephones has appropriated an 
additional $10,000,000 for extensions 
during the years 1900 and 1901. Of 
this amount $2,000,000 has been al- 
lotted to Cleveland, Ohio. Previous 
appropriations for the Cleveland dis- 
trict, which is comprised of Cleveland 
and Cuyahoga County, amounted to 
$3,000,000. 





The United Telephone and Tele- 
graph Company, which was recently 
incorporated in New Jersey with a 
capital of $5,000,000, has been organ- 
ized by the election of the followisg 
officers: President, Mr. Henry A. 
Parr; secretary, Mr. P. W. Wilkin- 
son; treasurer, Mr. William H. Emory; 
directors, Mr. Parr, Mr. Alexander 
Brown, Mr. Thomas J. Hayward, Mr. 
S. Davies Warfield, Mr. James Bond 
and Mr. John Headden, 3d, of Jersey 
City. The details of the absorption 
of the Maryland Telephone and Tele- 
graph Company and the Pittsburgh 
and Allegheny Telephone Company 
have been discussed, but nothing 
definite has been decided upon. 





The telephone has become a neces- 
sity of modern life, and whatever 
tends to cheapen the telephone serv- 
ice and enlarge its sphere of opera- 
tions deserves support and encourage- 
ment. ‘There has been a rapid increase 
of independent telephone companies. 
It is stated that the close of this year 
will see 3,500 independent telephone 
exchanges in operation, having over 
750,000 instruments. In 1880 there 
were under rental use in the country 
60,873 telephones. One year later 
the number had increased to 132,692. 
In 1898 the number of telephones in 
use was over 1,000,000. In 1885 there 
was in use in the various systems and 
modes of building 137,223 miles of 
telephone wire. At the beginning of 
this year the mileage had increased 
to 1,158,000 miles. ‘The use of the 
telephone is more common in the 
United States than in any other 
country.—Leslie’s Weekly. 
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Manhattan Railway Company’s 
Electrical Equipment. 


President George J. Gould, of the 
Manhattan Railway Company, stated 
on November 29, after the Executive 
Committee meeting, that a contract 
had been awarded to the Westing- 
house Electric and Manufacturing 
Company for the heavy generating 
machinery for the new power house 
and apparatus for substations which, 
with the contracts already given for 
engines, boilers, etc., practically com- 
pletes the material required for the 
stationary installation of the elec- 
trical equipment of the system. Mr. 
Gould added that the first of the 
large dynamos was due for delivery in 
ten months from date. The electrical 
contract involves between $1,500,000 
and $2,000,000. An _ official state- 
ment issued by the Manhattan Railway 
Company is, in part, as follows : 

The apparatus covered by the con- 

- tract awarded to-day consists of eight 
three-phase alternating-current gener- 
ators, each of  6,650-horse-power 
capacity, together with such step- 
down and converting devices for the 
substations as will be necessary to 
transform the alternating current 
generated in the power house into 
direct current at 500 volts, which 
direct current will be fed to the third 
rail of the elevated system. The 
6,650-horse-power generators will be 
the largest ever designed or con- 
structed, their external dimensions 
being something over 40 feet, while 
the rotating element, which includes 
in itself the rotating field of the gen- 
erator and the necessary flywheel for 
the engine, and which will be mounted 
directly upon the shaft of the engine, 
has a diameter of 32 feet. 

Some idea of the enormous size of 
these generators may be gained from 
their dimensions and from the fact 
that the weight of each machine and 
engine complete is nearly 1,000 tons, 
The current generated by these large 
machines will be conveyed to various 
substations conveniently located about 
the city, in which substations will be 
installed 26 rotary converters in units 
of 2,000 horse-power each. These 
rotary converters are designed to pro- 
duce direct current of 500 volts, for 
use upon the elevated structure. 

The Manhattan Railway Company 
has been actively studying the 
problem, which to-day culminates in 
awarding this contract, for over two 
years, and has taken every possible 
precaution to arrive at a correct de- 
cision in this important matter. The 
Technical Board of the Manhattan 
Railway Company is composed of men 
prominent in engineering matters, 
and who are authorities and experts 
in their respective lines. 


The ELECTRICAL REVIEw predicted 
in its issue of October 11, 1899, that 
the Westinghouse Company would 
secure the cotitract for. the power- 
house equipment. As already an- 
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nounced, the contract for the engines 
has been awarded to the Edward P. 
Allis Company, of Milwaukee, and 
that for the boilers to the Babcock & 
Wilcox Company, of New York. It 
is expected that at least a part of the 
road will be in operation by electricity 
within a year. 





im 
American Bell Telephone Com- 
pany’s Output. 


The instrument statement of the 
American Bell Telephone Company 
for the month ended November 20, 
1899, shows: 
Gross output 
Returned 
Net output 


Since December 20: 
Gross output 


1898. 
35,159 
15,486 
19,673 


13,522 
135,568 


1899. 1897, 


7,817 
21,206 
214,897 
3 84,068 
Net output 425,452 177,954 180,829 
Total outstanding 1,550,702 1,097,475 904,678 

For the month ended November 20, 
the American Bell Telephone Com- 
pany put out the largest number of 
instruments in a single month in the 
history of the company, 69,117. This 
is also a noteworthy month by reason 
of the fact that the number of in- 
struments outstanding crosses the 
1,500,00u mark. The month of March 
this year holds the record for the 
largest net output for any one month; 
namely, 53,503 instruments. The net 
output for November was 49,125. 
Last March the company was 10,000 
instruments behind its orders, but 
last month the company received 
orders for 51,000 instruments, and 
put out 67,000. 

at 
Telephone Consolidation in 
Baltimore. 


A recent press dispatch from Balti- 
more, Md., states: 

It is understood that negotiations 
are pending for a consolidation of the 
United Telephone and Telegraph 
Company, which was recently incor- 
porated by Baltimoreans under the 
laws of New Jersey, and the Federal 
Telephone and Telegraph Company, 
which also has a New Jersey charter. 
The former company has a capital 
stock of $5,000,000, and the Federal 
Telephone and Telegraph Company a 
capital stock of $10,000,000. Messrs. 
Alexander Brown & Sons are said to 
be conducting the negotiations on 
the part of the United Telephone and 
Telegraph Company. 

It is understood that the negotia- 
tions are far advanced and that the 
actual consolidation is a question of 
only a few weeks. The United Tele- 
phone and Telegraph Company will 
absorb the Maryland Telephone and 
Telegraph Company, the Pittsburgh 
and Allegehny Telephone and Tele- 
graph Company, and plants in Wil- 
mington, Del., Alexandria, Va., and 
Jersey City, and will establish service 
in Philadelphia, Washington and other 
cities. ‘The officers of the company 
are Messrs. Henry A. Parr, president; 
P. W. Wilkinson, secretary, and Will- 
iam H. Emery, treasurer. The direct- 
ors are: Messrs. Henry A. Parr, 
Alexander Brown, Thomas J. Hay- 
ward, S. Davies Warfield and James 
Bond, of Baltimore, and John Headen, 
third, of New Jersey. 


Wall Street and the Electrical 
Stock Market. 


The stock market in Wall street 
closed the week with a very firm 
undertone, and in certain quarters 
conspicuous strength was apparent. 
Among the firm features was Man- 
hattan Railway, regarding which con- 
siderable information was given in 
the last issue of the ELEcTRICAL RE- 
view. For the closing week of the 
month the usual statements of earn- 
ings for the previous month indicated 
that the business of the country is 
still in unprecedented volume. While 
the situation is more favorable, yet 
the money market can not properly 
be regarded as easy. On Thursday 
the Bank of England advanced the 
minimum rate of discount from 5 per 
cent to 6 per cent, and if this is 
maintained it is not improbable that 
it may lead to exports of gold to 
London, 

On the New York Stock Exchange 
General Electric closed to-day at 
129% bid and 130 asked, a loss of 
13, points. Metropolitan Street 
Railway, of New York, closed at 193 
bid and 193% asked, a loss of 14% 
points. Third Avenue Railroad, of 
New York, closed at 151% bid and 
154 asked, a gain of % point. Brook- 
lyn Rapid Transit closed at 86% bid 
and 86% asked, a loss of 2 points. 
Manhattan Railway, of New York, 
closed at 105% bid and 10534 asked. 

On the Boston exchange American 
Bell Telephone closed at 350% bid 
and 355 asked, a loss of 3 points. 
Interesting news about American Bell 
Telephone is published in another 
part of this issue of the ELEcTRICAL 


Review. Erie Telephone closed at 
108 bid and 109 asked, indicating no 
change. 

On the Philadelphia exchange 
Electric Storage Battery closed at 
117 bid and no asked price, a loss of 
3 points in the bid price. Union 
Traction closed at 41% bid and 415% 
asked, a loss of % point. Electric 
Company of America closed at 14% 
bid and 145% asked, a gain of 4% point. 

On the curb or outside market in 
New York Electric Vehicle closed at 
no bid price and 75 asked, a loss of 5 
points. Electric Boat closed at 24 
bid and 26 asked, a gain of 2 points. 
Electric Axle closed at 57% bid and 
63% asked, a loss of 1% points. 

Wall Street, December 2. 

Sam 

Mr. Henry M. Whitney denies that 
he has any interest in the proposed 
consolidation of the Consolidated 
Street Railway Company, Worcester, 
Mass., and the Worcester Electric 
Light Company, or that he is inter- 
ested in a movement headed by J. 
Edward Addicks to form a gas com- 
pany in opposition to the Worcester 
Gaslight Company. 
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Superintendent of Fire Alarm Te. 
graph, of New York. 


In March of last year, Fire Cop. 
missioner Scannell abolished the 
office of Superintendent of Fi 
Alarm Telegraph and Electrical Ap 
pliances in the Fire Department of 
the city of New York, and the jp. 
cumbent, J. Elliot Smith, was rp. 
moved. At the same time the office 
of Superintendent of Fire Alarm 
Telegraph in Brooklyn was abolished, 
and the incumbent, Henry }. Black. 
well, Jr., was assigned to duty under 
the title of Assistant in Charge of 
Fire Alarm Telegraph in the boroughs 
of Manhattan and the Bronx, Brook. 
lyn, Queens and Richmond, with 
directions to report to the Chief of 
Department for instructions. Mr, 
Smith at once served notice on the 
Commissioner that he was advised 
that the abolition of the oftice that 
he formerly occupied did not operate 
as a removal of him from the Depart- 
ment, and that he was entitled to 
continue the performance of his 
former duties under whatever name 
the present office is conducted, and 
asked that he might be restored to 
active service, in such position, and 
reported that he held himself in 
readiness for orders. The request 
was denied, and the case carried to 
the court. 

November 25 Judge Gildersleeve, 
in Supreme Court, issued a peremp- 
tory writ of mandamus, delaring that 
the allegations of the alternative writ 
of mandamus, with regard to the abo- 
lition of the office held by the relator 
are true, and that Mr. Smith was en- 
titled to be restored to the office of 
Superintendent of Fire Alarm Tele- 


graph and Electrical Appliances, in 
the Fire Department of the city of 
New York, and entitled to recover 
arrears of salary 
$3,656.75, together with the costs of 
$129.48. 

Superintendent Smith’s many 
friends in and out of New York 
are congratulating him upon this 


decision. 
—_———__—_—> 


The Chicago Union Traction Com- 
pany’s purchase of the Yerkes in 
terests in the suburban lines com- 
posing the Chicago Consolidated 
Traction Company, which was al- 
nounced last week, will be followed 
in a very short time, it is sail, by the 
purchase of the Yerkes interests in 
the Suburban Railroad Compaty. 
The capital stock of the Suburban 
road is $1,250,000, and there are five 
per cent gold bonds to the same 
amount outstanding. Mr. Yerkess 
holdings of Consolidated ‘Traction 
amounted to about $10,000,000. 
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Facilities for Handling Crowds at 
the Paris Exposition.* 


The administration of the Paris 
Exposition, basing its estimate on the 
number of tickets put out and sold, 
wants on 60,000,000 visitors. These 
ye crowds really disquieting, even 
wosidering simply the circulation, 
forin reality the area of the exposition 
insignificant. Moreover, on account 
of the unexpected demands of ex- 
hibitors, the amount of space neces- 
ary for handling crowds has been 
greatly rec! luced. Look, for example, 
atthe Esplanade des Invalides. It is 
sow only « narrow passage. It is the 
ame on the Quai d’Orsay, which, 
nevertheless, on account of its situa- 
tion as a connecting link between the 
aplanade and the Champ de-Mars 
aod the foreign structures on it, will 
be the favorite passage of visitors. If 
ouly the quay had been reserved for 
the exposition it would not have been 
so bad, but it was not possible to sup- 
press the streets which cut through 
it, such as the Avenue La Tour- 
Manbourg, Avenue Rapp and Avenue 
Bosquet. ‘Thus, at these points, they 
have had to be satisfied with installing 
foot-bridges 15 to 18 feet above the 
roadways. 

Perhaps 
Avenue i: 


the foot-bridge over the 
pp, in 1889, will be re- 
membered. People were literally 
crushed there. Judge what it will 
be in 1900 with the number of vis- 
itors at lcast doubled. It is true 
that parallel with the promenade will 
circulate the electric railway and the 
moving sidewalks, but, of course, 
these are not free means of communi- 
cation, and the public will not take 
them merely to go from one side to 
the other of the foot-bridges. One 
must confess, however, that the mov- 
ing sidewalks constitute an innova- 
tion whic!, for the purpose of moving 
crowds, may render enormous services. 
Ithas been calculated that they will 
have a capacity for 50,000 passengers 
an hour. 

Truly no railroad would be capable 
ofhandling such a crowd. It is the 
Western F'ailroad Company, the same 
that is paying for the Alexander 


bridge, and putting in a new station _ 


atthe Invalides, which will furnish the 
tkectrie power for the moving sidewalks 
ind the electric railway. This com- 
pany is now having built at Issy les 
Moulineaux, by the General Traction 
Company and the French Westing- 
ouse Company, a great electric power 
house destined to supply the new line 
ftom Versailles to the Invalides as 
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well as the compressed-air service 
which will connect the St. Lazare 
station with the Champ-de-Mars 
and the Invalides station. The 
greater part of the electricity pro- 
duced by this power house will follow 
subterranean piping established with- 
in the Moulineaux Railroad cut which 
runs alongside the quay d’Orsay. It 
will be easy for the electric transporta- 
tion company of the exposition, after 
agreement with the Western Railroad 
Company, to take off the power neces- 
sary to operate the electric railroad 
and the moving sidewalks. The West- 
ern Railroad Company, for reasons of 
economy, transmits its electricity in 
the form of a three-phase current at 
very high tension while the electric 
transportation company will use only a 
continuous current with the relatively 
low tension of 500 volts. The trans- 
formation thus necessitated will be 
made in a transforming substation. 
This will be established within the ex- 
position and will itself constitute an at- 
traction and source of instruction for 
engineers. It will be an application 
of the new methods which rule in the 
transmission of electric power ; pro- 
duction in power houses perfectly 
placed of electric currents of very 
high tension; transmission of this 
current by copper cables of small 
diameter, and costing little, and 
transformation. at the point of appli- 
cation into a continuous or three- 
phase current of low tension. The 
transforming substation of the expo- 
sition will contain four transformers 
of 600 kilowatts, or 816 horse-power. 
The railroad, with its seven trains in 
motion, will take 600 kilowatts; the 
moving sidewalks will likewise take 
600 kilowatts. For each system of 
transportation there will be one spare 
unit. 

The supply of the railway will pre- 
sent nothing especially novel. The 
electricity will be distributed by an 
insulated rail upon which will slide 
the shoes carried by the cars. For 
the moving sidewalks, the handling, 
especially at starting, is much more 
difficult. It is in a way-like putting 
in motion a train three kilometres 
(about two miles) long. Great pre- 
caution must first be taken that the 
movement be not too sudden ; finally, 
that the impulse given may have no 
effect on the operation of the generat- 
ing machinery. 

It has been arranged with the en- 
gineers of the Western Railroad Com- 
pany that the starting will be effected 
as follows: By means of a little aux- 
iliary machine the transformer will be 
put in motion and will be run up to 


its normal speed, that is to say, the 
speed synchronous with the three- 
phase current at 5,000 volts of the 
power house at Moulineaux. Ata 
certain moment the motors placed 
under the sidewalks, and operating 
them by friction, will exert sufficient 
force, and the platform will move off 
with very slight speed at first, then 
with an increasing speed, until it at- 
tains the regular speed of 4% kilo- 
metres (244 miles) an hour, and for 
the second of 8% kilometres (5 miles). 

The Moulineaux power house de- 
serves a detailed description. It will 
certainly be one of the finest in the 
world. It will include, by the end of 
1900, nine units of 800 kilowatts, or 
nearly 10,000 steam horse-power. 
The steam engines will be horizontal 
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(REDUCED FAc-SIMILE). 
and of slow movement. Lach of 
them will operate directly a three- 
phase alternator of 800 kilowatts and 
5,000 volts. One difficulty that the 
alternators presented was their coup- 
ling, that is the connection with the 
same cable of their output so as to 
attain 1,600 kilowatts, 2,400 kilo- 
watts and so on by multiples of 100 
kilowatts. But at Issy-les-Mouli- 
neaux all arrangements have been 
made so that the coupling of these 
alternators may be done in a rapid 
and reliable manner. 


<=> -— 
American Street Railway Asso- 
ciation. 


The report of the eighteenth an- 
nual meeting of the American Street 
Railway Association, held at Tatter- 
sall’s, Chicago, October 17 to 20, 
1899, containing a steel-plate portrait 
of the retiring president, Mr. Charles 
S. Sergeant, of Boston, has been 
issued. Secretary Penington is to be 
commended for his promptness in 
issuing the report. 


**T noticed in an advertisement in 
the ExectricaAL Review the other 
day, a bully catch-line,” said a man 
who devotes his time to getting pub- 
licity for other people. ‘‘It was 
this: ‘Light diffused is light well 
used.’ That sentence means a whole 
lot and I should strongly advise the 
advertiser to adopt it as a trade 
symbol and ‘ diffuse’ it.” 
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A [leter Record Book. 


‘The Meter Record Book,” pub- 
lished by the Western Electric Com- 
pany, Chicago, contains 250 sheets, 
three on the same page and perforated 
so that they may be torn out. Each 
form is numbered consecutively. 
There are four sets of books numbered 
from 1 to 4. In Book 1, the forms 
are numbered from | to 250; in Book 
2, from 251 to 500; in Book 3, from 
501 to 750, and in Book 4, from 751 
to 1,000. The meter man marks on 
the fac-simile of the dial, with a lead 
pencil, the exact position of the hand 
on the meter dial. The form is re- 
turned to the office, proper extension 
made, and the slip filed for reference. 
In some instances where different 
methods of taking records of meters 
are used, the man who reads the 
meters carries a book of this descrip- 
tion in his pocket and leaves the 
record of the meter readings with the 
customer. The illustration herewith 
shows one-third of the sheet in minia- 
ture. The sheet is 514 by 3 inches in 
size, and the diameter of the meter 
dial is 34-inch. 





Electric Lighting Litigation. 

The Appellate Division of the 
Supreme Court in Brooklyn, N. Y., 
has handed down an opinion reversing 
the decision of the lower court, which 
granted an injunction restraining 
Henry S. Kearny, Commissioner of 
Public Buildings, Lighting and Sup- 
plies, from entering into contracts 
for lighting the streets and public 
buildings without the consent of the 
Municipal Assembly. The decision 
dissolves the injunction, and now 
Comm ssioner Kearny may enter 
into a contract for the lighting of the 
streets and public buildings. Pend- 
ing the result of the appeal, the elec- 
tric lighting and gas companies have 
been furnishing lights without a 
contract. 








> 
Reduced Cable Rates to Cuba. 
The Western Union Telegraph 
Company announces that on and after 
December 1, 1899, its rate on tele- 
graphic messages between Havana, 
Cuba, and New York and all places 
east of the Mississippi River, includ- 
ing St. Louis and Minneapolis, will 
be 15 cents a word ; and that the rate 
with all other places west of the Miss- 
issippi River will be 20 cents a word. 
The present rates are, respectively, 25 
and 35 cents a word. The company 


adds that it has just completed the 
laying of a new three conductor cable 
between Miami, Fla., and Key West, 
Fla., and a new cable thence to 


_ Havana. 
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New Telephone and Telegraph 
Companies. 


ALBANY, N. Y.—The Rochester 
Telephone Company, with a capital 
of $100,000, bas been incorporated. 
The general route of the company, 
besides operating in Rochester, will 
connect with Syracuse, Utica, Oswego, 
Watertown, Ogdensburg, Buffalo, Ni- 
agara Falls, Mayville, Corning, Elmira 
and Binghamton. 

San Francisco, Cat.—The Mar- 
tel Power Company has been incorpo- 
rated to generate power, light and 
heat; capital, $100,000; incorpo- 
rators, A. F. Martel, E. F. Sagar, M. 
D. Levenson, J. Newbauer, E. Mar- 
tel, B. A. Goldsmith, A. I. Black, all 
of San Francisco. 

Mr. Vernon, IND. —The Posey 
County Telephone Company has been 
incorporated to operate telephone 
lines; capital, $10,000; incorpo- 
rators, W. M. Fird, W. M. Mc- 
Gregor, E. Reed, J. Bailey, all of 
Mt. Vernon. 


TIFTON, GA.—A_ new telephone 
line is soon to be built from this 
place to Ashburn. 


Waterbury, Crt.—The Waterbury 
Automatic Telephone Company has 
been incorporated ; capital, $10,000 ; 
incorporators, G. F. Hughes, M. J. 
Byrne, W. L. Hall, W. D. Richard- 
son, W. S. Jones, J. Blair, all of 
Waterbury; B. F. Mahon, of New 
London. 


New York, N. Y.—A fourth tele- 
phone company, to be known as the 
Universal Telephone Company, has 
been organized to do business in this 
city. ‘The capital stock is $5,000,000. 


ALBANY, N. Y.—The Independent 
Telephone Company, of New York 
city, was recently incorporated here. 
Its capital stock is $100,000, which 
may be increased to $20,000,000. 
The directors are Frederick Myers, 
James Russel], C. W. Phillips, Henry 
‘Teneyck Wendell, of New York, and 
Franklin Noble, Charles Tremaine 
and James C. Merwin, of Brooklyn. 


Electric Light and Power. 


RuTLaND, ILt.—S. Milliken, of 
Walnut, Ill., has been granted a 20- 
year franchise by the village board, 
and will at once install a complete 
electric light plant. The village 
street will be illuminated with 16 
2,000-candle-power arcs. 


HAzELHURST, Miss.—The Hazel- 
hurst Electric Light) Company has 
been incorporated; capital stock, 
$5,000; I. N. Ellien and G. T. Rags- 
dale, incorporators. 


GILLMAN, Itt —A franchise has 
been granted to F. L. West for in- 
stalling an electric light plant at this 
place. 


PetraLuma, CAL.—The St. Helena 
Pure Water, Electric Light and 
Power Company has filed articles of 
incorporation with the County.Clerk 
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of Napa Oounty. The capital stock 
consists of 125,000 shares at par value 
of $1 each. 


LigoNIER, Pa.—The Byers—Allen 
Lumber Company, of this place, is 
contemplating the erection of an elec- 
tric light plant in its factories. 


VALLEY STREAM, L. I.—A move- 
ment is on foot here to again intro- 
duce the electric light, and petitions 
are now being circulated for the nec- 
essary signatures. 


Norwicu, Ct.—The Aldrich Man- 
ufacturing Company is preparing to 
light its large plant in Moosup by 
electricity. A large dynamo, capable 
of sustaining 1,000 lights, will soon be 
put in position. 


Sina Sine, N. Y.—The Sing 
Sing Lighting Company has been 
incorporated to supply gas and elec- 
tricity in Sing Sing and other towns 
and villages of Westchester County. 
Capital, $50,000; directors, John T. 
Kirk and B. F. Williams, of Brooklyn, 
and L. B. Lampman, of Coxsackie. 


McApoo, Pa.—An electric light 
plant is to be erected here at a cost 
of $5,000. 


CHARLEROI, PA.—The West Side 
Light, Heat and Power Company 
has been chartered with a capital of 
$1,000. W. M. Murdock is the 
treasurer. 


Muscopa, Fira. — Muscoda is to 
have an electric lighting system of 
about 600 lamps. The plant will be 
operated by water-power, located at 
the mill situated on a lake about 
three miles from Muscoda. 


Pine BLurr, ARK.—An ordinance 
has been adopted authorizing the 
expenditure of $90,000 for the pur- 
pose of providing the city of Pine 
Bluff with are and incandescent lights 
for a period of fifteen years. 


CuickasHa, IND. Ty.—Chickasha 
will have an electric light plant. 


New Incorporations. 


MINNEAPOLIS, MINN.—The G. W. 
Frey Company has been incorporated; 
capital stock, $15,000, for the pur- 
pose of manufacturing lighting ap- 
paratus. 


Boston, Mass.—The Clark Tele- 
phone and Telegraph Manufacturing 
Company has been incorporated to 
manufacture and deal in telephone 
and telegraph apparatus; capital, 
$100,000; incorporators, D. J. O’Con- 
nell, L. A. Frink, F. O. Emerson, 
J. M. Conlan, E. L. Tierney, ail of 
Boston, Mass. 


New York, N. Y.—The American 
Power Transmission Company has 
been incorporated to manufacture 
and deal in heat, light and power; 
capital, $500,000; incorporators, 8. 
A. Bennett, A. S. Fisher, T. N. 
Riprom, L. R. Mestaniz, E. F. 
Perry, all of New York city. 


St Louis, Mo.—The Ariel Electric 
and Manufacturing Company has 


been incorporated; capital, $3,000; _ 


incorporators, J. M. Lanigan, C. S. 
Broadhead, J. Dryer, allof St. Louis. 


CHARLOTTE, Micu. — The Char- 
lotte General Electric Company has 
been incorporated; capital, $40,000; 
incorporators, J. ©. Farrar, W. 
Farrar, W. H. Halleck, E. Halleck, 
H. A. Homes, all of Brighton. 


Koxomo, Inp. — The La Clede 


Battery Company has been incor- 
porated for the manufacture and sale 
of batteries and electrical supplies; 
capital, $25,000. 


Los ANGELES, Cat.— The Los 
Angeles Incandescent Vapor Light 
Company has been incorporated to 
manufacture incandescent lights; 
capital, $100,000; incorporators, J. 
F. Turner, M. J. Blaisdell, E. Hill, 
C. H. De Voll, all of Los Angeles; 
©. H. Herrington, of San Jose. 


New Electric Railways. 


GALESBURG, ILL.—The Galesburg 
& Monmouth Rapid Transit Com- 
pany has been incorporated ; capital, 

200,000 ; incorporators, F. Seacord, 
of Monmouth ; H. Knowles, R. Chap- 
pel, both of Galesburg. 


Norrotk, Va.—The Hampton 
Roads Development Company has 
been chartered at Portsmouth with a 
capital of $300,000. The company 
proposes to build an electric railroad 
from Portsmouth to Pig Point, on 
Nasemond River, opposite Newport 
News; operate a ferry across the 
James, and build a town at Pig Point. 
Parties closely connected with the 
Seaboard Air Line Railway are be- 
lieved to be behind the project. 


Oi City, Pa.—The Citizens’ Trac- 
tion Company has been incorporated; 
capital, $150,000 ; incorporators, W. 
Hasson, D. G. Geary, H. I. Beers, P. 
Boyle and E. Liebel. 


Guturiz£, O. T.—A charter has 
been issued for the construction of an 
electric line between the cities of 
Shawnee and ‘l’ecumseh, in Pottawa- 
tomie County. 

Tacoma, WasH.—Rydstrom & 
Goerig have been awarded the con- 
tract for constructing the Tacoma- 
Seattle Electric Railway. 


Increase of Capital. 


LORAIN, Onto—The Lorain 
Street Railway Company has in- 
creased its capital stock from $200,- 


-000 to $750,000. 


Beaver Fats, Pa.—The Penn- 
sylvania Telegraph and Telephone 
Company, organized to do business 
in the towns of the Beaver Valley, 
has increased its capital from $50,- 
000 to $150,000. 

——->_> 

William Lardner, of Deadwood, 
S.D., has sold to the Cascade Water- 
Power and Electrical Transmission 
Company fifteen miles of water rights 
on Spearfish Creek. The consideration 
was $100,000. The Cascade Company 
proposes to put in a gigantic electric 
plant to furvish power and light for 
the Black Hills, 
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American Institute of Electrica 
Engineers. 


At the last meeting of the Coungj 
of the American Institute of Electrical 
Engineers, the following associat, 
members were elected : 

E. C. Baugher, engineer of cq. 
struction, Westinghouse Elec. & Mg, 
Company, 120 Broadway, New York; 
Frank George Baum, assistant t 
chief engineer (Dr. F. A. C. Perrine), 
Standard Elec. Company, of Califor. 
nia, 23 Nevada Block, Cal.; Louis 
W. Downes, vice-president and gen- 
eral manager, The D. & W. Fuse Co., 
Providence, R. I.; Clifton V. ka 
wards, attorney-at-law and_ solicitor 
of patents, 220 Broadway, residence, 
114 W. 114th street, New York: 
Geo. H. Gibson, assistant editor Fp. 
gineering. News, 220 Broadway, resi. 
dence, 209 EK. Fourteenth street, New 
York city ; Louis T. Grant, general 
manager, The Hilo Electric Light 
Company, Box 160, Hilo, H. I; 
Arthur James Hanson, Lawrence § 
Hanson, 3 Wynyard street, residence, 
Drunnmoyne, Sydney, N. 8. W.: 
Martin J. Insull, second vice-prei- 
dent and general manager, General 
Incandescent Arc Light Company, 
New York, residence, 262 W. Eighty. 
third street, New York city; E. D, 
Jackson, engineer, Youngstown Tele. 
phone Company, Youngstown, 0,; 
W. O. Layman, assistant manager and 
treasurer, Wagner Electric Mfg. Com- 
pany, 2017 Jackson street, St. Louis, 
Mo.; John Lundie, 52 Broadway, 
New York city; Chas. William Pen- 
Dell, post-graduate student, Massa- 
chusetts Institute of Technology, 207 
W. Newton street, Boston, Mass.; 
Chas. B. Raub, electrical engineer, 
engineer corps, Newport, R. I; 
residence, New London, Conn.; 
Allen Davidson Roberts, electrical 
inspector, city council, Kingston, 
Jamaica; H. A. Russell, sales agent, 
General Electric Company, residence, 
302 Laurel street, San Francisco, 
Jal.; Ferdinand Schwedtmann, get- 
eral superintendent, Wagner Electric 
Mfg. Company, 2017 Locust street, 
St. Louis, Mo.; Hewlett Scudder, 
Jr. ; assistant to Professor Ienry M. 
Howe, residence, 21 KE. ‘l'wenty- 
second street, New York city ; Joseph 
Suydam Stout, Jr., inspector, Edison 
Electric Iluminating Company, res- 
dence, 35 East Sixty-seventh street, 
New York city; Clinton Eugene 
Whitney, draughtsman, with Geo. 7. 
Hanchett, residence, 61 W. 114th 
street, New York city; C. M. Wilkes, 
engineer, D. H. Burnham & Com- 
pany, 1142 The Rookery, Chicago, Ill. 

The following associate members 
were transferred to membership: 

Cummings ©. Chesney, chief elec- 
trical engineer, Stanley Electric 
Mfg. Company, Pittsfield, ee? 
Capt. Achilles de Khotinsky, late chie 
electrician and torpedo officer, Im 
perial Russian Navy, Northern Elec: 
tric Company, Madison, Wis. 
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indeed... 
Jntecests 


The United States Battery Com- 
pany has announced that hereafter it 
rill discontinue the exchange system 
formerly in vogue. 





The Electric Appliance Company, 
Chicago, are announcing Packard’s 
noguls and sign lamps ~for holiday 
and decorative “lighting. 


The Cutler-Hammer Manufactur- 
ing Company is now nearly settled 
inits new factory, in Milwaukee, and 
isin position to fill all orders prompt- 
. The increased space will enable 
the company to meet in every way the 
growing de mand for the Cutler-Ham- 
mer rheost: it. 


The Federal Battery Company, 
of New York, report that they are 
pushing their Federal battery salts 
for electric clock work. Batteries on 
the Boston & Maine Railroad charged 
vith Federal salt are stated to have 
lasted over two months longer than sal 
ammoniac doing this kind of work. 


The Sterling Electric Company, 

of Chicago, say they are meeting 
vith success on every hand in the 
ule of Sterling bell apparatus and 
telephones. Their new factory at 
lafayette, Ind., will greatly increase 
their capacity, and enable them to 
take care of their large business in 
better shape. 


The Belknap Motor Company, 
Portland, Me., have just closed two 
orders for their Chapman voltage 
regulators. One is to be installed in 
thestation of the Suburban Electric 
Company, Elizabeth, N. J., and the 
ther in the station of the Pough- 
keepsie, N. Y., Electric Light and 
Power Company. 


The Peru Electric Manufacturing 
Company, of Peru, Ind., report an 
wusual activity in sales during the 
past two months. The prospects for 
astill greater increase are so flattering 
that they 1 iave been compelled to in- 
crease the facilities for the manufac- 
ture of their goods, and are engaged 
inthe work at this time. 


The Hays Construction Company, 
of Troy, Ohio, makes a specialty of 
putting on a paying basis broken-down 
ékectrie light, power and street rail- 
way plants, and has met with pro- 
momnced success in thisline. Mr. W. 

’. Hays, general manager of this 
company, s says it will not be long be- 
fe they will have to seek larger 
quarters, 


The Speer Carbon Company, 
St. Mary’s, Pa., requests the ELEc- 
micaL Review to state that in the 
itticle on “* Carbon Making,” which 
‘peared in the last issue of this 
journal, the titles of several illus- 
trations were transposed. Any one 
iuiliar with carbon making would, 





however, readily recognize the trans- 
position. 


The Garton-Daniels 
Keokuk, Iowa, has been incorporated 
to continue the business of the Garton- 
Daniels Electric Company. 


Cutters 


It is the | 


intention of the new company to add | 


other specialties to its line of manu- 
factures, announcement of which will 
be made later. 
tal and better facilities the company 
will be better equipped than ever to 
handle the remarkably increasing de- 
mand for Garton Lightning Arresters. 


The Chicago Edison Company’s 
Repair Shops, at 76 Market street, 
Chicago, are doing a large business 
in repairs of all kinds of electrical 
apparatus. This company, whose 
shops are open day and night, have 
expert workmen and modern machin- 
ery to handie repairs, and every or- 
der receives prompt attention. ‘Their 
work meets with universal satisfac- 
tion, and correspondence is solicited 
regarding all electrical apparatus out 
of repair. 

Good blotters that will absorb and 
not transfer ink are novelties. The 
Jentral Electric Company, Chicago, 
believes in good products, and lately 
secured a special mill order of extra 
weight blotting stock, and are now 
prepared to distribute many thousand 
blotters each month. These are got- 
ten up with a calendar of each month 
as issued, and any desiring excellent 
blotters, who may be overlooked in 
the distribution, are requested to ask 
for a free stock. 


The Jewell Standard Meters, 
manufactured by the McIntosh Battery 
and Optical Company for the Jewell 
Electrical Instrument Company, of 
Chicago, are meters of the d’Arsonval 
type, and are made rigid and strong 
to withstand the rough usage to 
which portable instruments are some- 
times subjected. Their construction 
is accurate in every detail, and the 
company claim they are receiving a 
large number of orders for them. A 
descriptive price-list will be mailed 
on application. 


The Western Electric Company’s 
constant-potential enclosed arc lamp 
for alternating circuits is operated 
upon the repulsion principle. The 
practical tests, extending over a 
period of the past six months, have 
shown that lamps constructed on this 
principle are, for many reasons, finely 
adapted for the special class of service 
which they are called for. Great 
changes in voltages and frequency, 
irregularities in character and size of 


-the “carbons, affect the operation of 


these lamps but slightly. This fact 
is something that is appreciated both 
by the station manager operating 
commercial circuits and by his cus- 
tomer. The demand for Western 
Electric alternating enclosed arc 
lamps for constant-potential circuits 
has steadily increased. The cata- 
logue. illustrating. these lamps, which 
is known as the Petite alternating arc 
lamp, has been distributed to various 
central stations. Any who have not 
received a copy of this catalogue will 
upon requést. 


With increased capi- | 
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ISSUED NOVEMBER 21, 1899. 

637,282 Electric insulator; J. A. Poche, 
New Orleans, La.—A partition having an 
aperture, a conductor passing centrally 
through said aperture, an insulating enclos- 
ure formed in a single piece surrounding 
said conductor, extending through the aper- 
ture to predetermined distances on both 
sides thereof, and provided with openings 
at the ends for the passage of said conduc- 
tor, which are plugged up around the con- 
ductor in an air-and-water-tight and electric- 
ally-insulated condition. 

687,302 Sparking-igniter for explosive 
engines ; G. 8. Strong, New York. 

637,313 Apparatus for recutting files by 
electrolysis ; 8. Wicks, Cleveland, Ohio — 
Means to support the files singly and separ- 
ately, means to adjust said files to any 
depth desired in the electrolytic, cathode 
members supported and suspended within 
pockets in the walls of said apparatus, and 
electrical connections for said files and 
cathode members. 

637,318 Burglar alarm for windows ;3R. 
Baumann, St. Louis, Mo. 

637,321 Electric massage instrument ; 
Louis Casper, Chicago, Ill.—Means for 
producing a rolling massage action, means 
for producing a tapping or striking action, 
and means for producing an electrical action 
on the skin through the parts employed for 
m: ei 

37, 32% 23 Electrical switchboard ; 
aa ; Li iverpool, England. 

637,349 Alternating -current — electric 
motor; C. L. Rosenquist, Birmingham, Eng- 
land. 

637.388 Automatic weighing scale; E. 
Hanak, Sacramento, Cal. 

637,409 Electric protector for buildings ; 
J. A. Poche, New Orleans, La. 

637,414 Electric signaling apparatus for 
rail or tramways; F. W. Prokov, Berlin, 
Germany. 

637,422 Galvanic battery ; C. B. Schoen- 
mehl, Waterbury, Ct.—Consists of a basket 
of pockets formed against said basket, and 
having walls upon all sides, insutating sup- 
porting-blocks retained in said pockets and 
a positive element supported on said blocks. 

637,448 Electricarclamp; W.J. Davy, 
London, Eng.—Means for securing the en- 
closing bell in positions consisting of a bot- 
ss yoke supported from the frame of the 
lamp, the cross-bar fitting in notches in the 
yoke, the stud screwing in to the cross-bar, 
the lower carbon-holder secured to the 
trapsparent bell, and a spring within the 
stud and on which the carbon-holder rests. 

637,453 Bae yes transmitter; E. F. 
Frost, U. 8. A.—Consists of a diaphragm, 
an stl a mounted thereon, a chamber 
enclosing said electrode, and an electrode 
therein inclined to the first, a granular con- 
ductor partially filling said. chamber and 
between said electrodes. 

637,454 Electric clock ; F. I. Getty, Chi- 
cago, Ill.—Consists of a driven shaft or ar- 
bor of the clock train, two levers having 
pawl-and-ratchet connections with said ar- 
bor to actuate the same by gravity, an elec- 
tromagnet having an armature operatively 


Chas. 





connected with said levers to alternately lift 
the same, an energizing-circuit for said 
magnet, and means for making and break- 
ing said circuit at the termination of the 
downward movement of each lever. 


637,457 Electrical house-wiring; E. T. 
Greenfield, New York, N. Y.—A system of 
electrical house-w iring consisting of one or 
more electrical conductors surrounded by a 
metallic armor, with rigid means of support 
permanently secured to a wall, ceiling or 
other surface, said metallic armor being 
self-compensating for variations in heat and 
col¢ 


637,473 Motor-wattmeter for three-phase 
alternating currents; J. A. Mullinger, Nur- 
emburg, Germany. 


637,474 Circuit breaker; 
Jr., Philadelphia, Pa. 

637,538 Antiseptic device for sound- 
transmitter mouthpieces; G.W. Van Alstyne, 
Los Angeles, Cal.—Comprises a cup formed 
of antiseptia gauze returned upon itself at 
the edge of said cup to form a channel to fit 
upon and chamber the rim of the mouth- 
piece. 

637,585 Electroplating 
Hett, "New York, N. Y. 


637,613 Cloth-cutter; Pat. Howe, Bos- 
ton, Mass.—A motor, a spider removably 
secured to one end of the motor and having 
an extended central hub, the armature-shaft 
of said motor being journaled in said hub, 
a cutter-shaft and its cutter, gearing con- 
necting said shafts, said cutter-shaft being 
journaled i in a hanger adjustably connected 
to said hub. 

637,635 Mantle for electric-arc lamps; P. 
Mersch, Paris, France—A mantle for carbon 
electrodes consisting of a composition of 
clay, alumina and kaolin. 

637,676 Game played with mechanical 
figures; R. H. Shaw, Newton Heath, Eng- 
land—A floor with a plurality of inclined 
areas, a plurality of figures for such areas, 
a ball, and means for putting a figure into 
action to act upon the ball and thereby de- 
liver it to another figure substantially the 
same and adapted to act similarly to the 
first figure. r 

637,705 Telemotor apparatus; A. B. 
Brown, Edinburgh, Scotland—Consists of 
the transmitting and receiving cylinders and 
pistons with fluid-pipes connecting said 
cylinders, the rotary shaft operated by the 
receiving-piston, the dial, the independ- 
ently-movable indicating-arms and means 
carried by the shaft for operating one or the 
other of said pointers 

637,711 Driving mechanism for dynamos; 
J. L. Creveling. New York, N. Y.—The 
combination with the wheels and axles, of a 
dynamo movably supported in proximity to 
the axle. means for urging the dynamo to- 
wards the axle, intermeshing gears upon 
the axle and armature shaft, respectively, 
spacing members near the opposite extremi- 
ties of the armature-shaft, and cooperating 
spacing members upon the axle. 


D. L. Moore, 


apparatus; Edw. 








THREE-WIRE UNITS 
WANTED. 


The undersigned desires to purchase 
four sets of three-wire direct-connected 
second-hand units in thorough repair and 
first-class operative condition—generators 
to range in size from 25 to 200 kilowatts 
each. 

Any one having such units for sale, at a 
reasonable price, can secure an immediate 
purchaser for cash, by addressing 


B. KE. SHEPARD, 
CarE oF TRIBUNE 


MINNEAPOLIS, MINN. 





WANTED— 


A good man for armature and com- 
mutator work, direct current, capable 
of taking charge ofa winding depart- 
ment. Steady employment for the right 
parly. Please state experience and 
salary expected. 


**~.WIRE.°° 
Care Electrical Review, New York. 
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TT 


Central Manufacturing Cp, 
es ttanooga, Tong, 


no, Maaactars ea 


dite a Pine Croey 
Arms, Locust Ping, 
Oak Pins, Electrical Mouldings, Oak 
Large stocks on hand. Delivered pri 


Brackets, 
B. cars, your city, in any quantity. wre re 





Uniform Candle-Power 


UNIFORM IN WaTTS 
PER CANDLE 


Prices Right 


Write for Prices 
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The New System 
OF EDUCATION 
Steam 
Engineering 


Mechanical, Electrical 
Civiland Mining En ae 
ing; Architecture; We 
ing; Barveying; ; Chemistry; 

0 


k-k 
and Tal sh Bs em 








Branches 
TAUGHT BY MAIL, 
Students qualified 
pass examinations, 
We neon helped thensnade to better positions 
and salaries. nd for free c 


TERNATIONAL CORRESPONDENCE ‘SCHOOLS, 
Box 1008, Scranton, Pa. 














CAN | BECOME AN ELECTRICIAN’ 


Yes, you can. We teach Electrical 
Engineering at your home by mail at 
a cost within the reach of any one. No 
matter where you live, if you can 
read and write, we guarantee to teach 
you thoroughly. Our Institute is en- 
lorsed by Thomas A. Edison and 
caer prominent men of the country. 
Weteach alsoMechanical Engineering 
Mechanical Drawing ,[lachine Design 
Telegraphy, Telephony, Electric 
Railways, Electro - Therapeutics, 
Electric Mining, etc., by mail. Write 
for catalogue. State subject you wish to study. 
THE ELECTRICAL ENGINEER INSTITUTE OF 
CORRESPONDENCE INSTRUCTION. 


DEPT. M, 9} ecasider the Eldtrica? Engineer Disttclrne 
120-122 Comaztted by Mysore CO ond Mae 
Liberty St., | ‘15 be of qrraTDalucts thore whe drone am 


eAvical OE te 
New York. ae je 











ELECTRICAL 
ENCINEERINCG.. 


TAUGHT BY CORRESPONDENCE 


STUDY ELECTRICITY 
at home during spare 
moments and increase 
your efficiency. 


>| UP-TO-DATE IN- 
=a «STRUCTION under 
technical experts. 


LOW TUITION FEES, 
payable in small 
ma amounts. 
Write for *“‘Handbook B.” 
American School of Correspondence 
(Chartered by the Commonwealth of Massachusetts) 
BOSTON, MASS., U. S. A. 














O. 


kK. 


INCANDESCENT LAMPS. 


QUALITY UNEXCELLED 
PRICES RICHT. 


B. N. ee? 


— N. Y. 





Vg 


are men of education. 
sible without technical 


TELEPHONY 


SCHOOL IN THE WORLD. 

CORRESPONDENCE. 
Write for illustrated circu) 

letters from students all over the world. 


ae rare 


VEE. 


LLL Lhe 


SUGGESSFUL 
ELEGTRIGIANS 


Success in the ornen negtegsion is impos- 
knowledge. 

electrical education at home during 

that you will not notice the outlay. 


ELECTRICAL ENGINEERING, 


SLECTRICAL STATION ENGINEERING, ELECTRIC RAILWAYS, ELECTRIC LIGHTING, 
TELEGRAPHY, ELECT! MECHANI D 

DYNAMO-ELECTRIC MACHINE DESIGN. BEST TEXT-BOOKS FREE. 

THE BEST, MOST THOROUGH AND PRACTICAL COURSES OF ANY CORRESPONDENCE 

SEVEN YEARS OF EXPERIENCE 


lar B, sample pages of text-books, drawing plate and booklet of 


THE UNITED CORRESPONDENCE SCHOOLS, *** *°%. 267 Youu, “Y™™"" 


1 Ad Barone " d the 
with which are tpoenperated, > icing asa o! ts) oay an 
MM ikLihdlildllllsshlle 


CLLLLLL LLL 


btain a thorough 
te.. “spare "time at a cost 80 low 
omplete courses by mal! in 
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RO-PLATING, CAL DRAWING AN 


IN TEACHING BY 


SSS sss 


WUMtdbtbtt mia 





‘CET OUR NEW CATALOGUE. 


F. A. HOUDLETTE & SON, 


138 Milk Street. 


REOSOTED WooD CONDUITS 
FOR UNDERGROUND WIRES, 20 nor onzuan woreruze. 


WILL LAST FOREVER. 
BASILY ACCESSIBLE, 


THE MICHIGAN PIPE CO., 


208 N. Madieon st., BAY CITY, MICH. 


NOT SCRATCH CABLES. 


A der never changes bis 
National Rider never cnet 
ey City, 








